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‘This great new work presents—for the first time 
in one volume—a complete coverage of the terms 
of science and engineering. Principles are clearly 
explained—methods of calculation are fully described 
with the formulae and units—chemical structures 
and reactions, physical laws and instruments, engi- 
neering design, construction, and operation are 
merely suggestive of its tremendous scope—which 
extends throughout the entire range of technical 
knowledge up to the most recent advances and in- 
ventions. The great number of photographs, dia- 
grams, and charts have been specially prepared and 
selected to show the salient facts most clearly. In- 
numerable tables and summaries make all this in- 
formation easily available for instant reference. 
This vast fund of information has been prepared 
and organized by a plan that insures its usefulness, 
completeness, and accuracy. Each entry is first ex- 
plained in simple, broad terms that are easy to 
understand, and that serve as an illuminating intro- 
duction to the detailed and more advanced informa- 
tion which follows. 


From Fundamentals to 
Latest Advanced Discoveries— 
Principles, Methods, Formulas—Ciear Charts, Diagrams 


FOR the student, the hobbyist, the manual worker, this great 

volume supplies, for the first time, a single, convenient 
source of reference covering all the sciences. The ample 
cross-references make it easy to follow a complete course 
of study on any chosen subject. By this flexible plan of ar- 
rangement, the professional scientist, who wants specific in- 
formation instantly, either in his own field or any related 
field, can find it in a few seconds in its alphabetical place— 
comprehensively treated in the language he works with—the 
language of science. 


The Instant Question-Answerer for Laboratory 
and Shop Workers, Mechanics, 
Home Scientists, Students 


Answers tens of thousands of questions such as: The value of 

radial, rotary gas engines—How the Diesel Engine operates— 

How air conditioning functions—What is the coming tele- 

vision system—How storage batteries work—How to find your 

position at sea—How to do dead reckoning—How your 

nervous system works—How to recognize every star, planet, 

constellation—How optical instruments are constructed—How 

SIZE to work arithmetic, algebra, geometry problems—How bridges 

1 : are constructed—How an airplane beacon system works— 
7 Ve x 10% in. How petroleum is cracked to make ——— rayon is 
2%, inches thick made—How to survey a piece of land—and thousands more. 


2 (Continued on facing page) 





in One Great Book 





10,000 Separate Subjects 


Twelve Big Volumes in One 


(continued from faring cover) 


The vast wealth of useful information in the Scientific 
Encyclopedia, if published in the ordinary way, would 
fill more than 12 average-size volumes. Here is just a 
brief outline of some of the subjects covered: 


CHEMISTRY: Chemical elements—symbols, atomic number, atomic 
weight, density, hardness, melting point, etc.—common re- 
actions, occurrence in nature, method of production from ores, 
uses in industry. Compounds—full information, including manu- 
facture and use. Organic compounds; industrial products. 
Agricultural chemistry, food chemistry. 


PHYSICS: Mechanics, heat, light, sound, electricity, magnetism, 
X-rays, fully covered; principles and application profusely 
illustrated. 


MATHEMATICS: From fundamentals of arithmetic to algebra, 
geometry, trigonometry, calculus, differential equations, etc. ; 
with special emphasis on their application to science. 
ASTRONOMY: Articles cover the entire subject. Each important 
constellation is shown on a star map so that it can be easily 
located in the sky. Complete information on planets, use of 
telescope, spectrometer, etc. 

ZOOLOGY: The whole story of life from the tiniest single-celled 
organisms up to man himself, including vast numbers of common 
insects, mollusks, worms; birds, fish, reptiles, mammals. 


MEDICINE: Thorough coverage of anatomy, circulatory system, 
mervous system, muscular system, skeletal system, excretory 
systems, etc. Vitamins, hormones. Bacteriology. Diseases— 
symptoms, diagnosis, treatment. Drugs. Latest researches and 
findings. 

MECHANICAL ENGINEERING: Principles of mechanics, machine 
design, engineering parts and instruments. Types and functions 
of bolts, cams, gears, and other fundamentals up to automobiles, 
aeroplanes, locomotives, etc. Steam, gas, gasoline, diesel 
engines. 

CIVIL ENGINEERING: Surveying. Bridges, highways, railways 
—every subject thoroughly explained. 

ELECTRICAL ENGINEERING: Motors, generators, lighting, radio 
and television—every branch fully covered and clearly illus- 
trated. 

The foregoing is only a partial list of the countless special sub- 
jects covered. You will find hundreds of articles on GEOLOGY, 
BOTANY, NAVIGATION, CHEMICAL ENGINEERING, and, 
in fact, any special branch of science in which you want in- 
formation. 


EXAMINE A COPY FREE 


It is difficult in this limited space to give you a complete ade- 
uate idea of the immense amount of material contained in the 
ientific Encyclopedia. See this volume for yourself, without 
expense or obligation. We will send it to you for free examination. 
D. Van Nostrand Co., Inc., 25¢ Fourth Ave., New York 10, N. Y. 





, 





Prepared by Outstanding Authorities 
In Each Field of Science 
The high technical standing of the editors is your 
assurance of the authoritativeness and accuracy of 
every statement. Although the responsibility for each 
subject was in the hands of a single noted scientist, 
the authors and publishers have had the eens 
and advice of a large group of well-known authorities. 
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RAINBOW IN THE 


There is good news in the work of Ameri- 
ean laboratories. It is a reason for confi- 
dence in the war — a promise for the future. 

Little is said about our scientists because 
the, labor behind locked doors and their 
Work is secret. But the topside of the Ger- 
man and Japanese armies and navies know 
about them. Things they do turn up at the 
front and make life harder for our enemies. 

After the war, from these same scientists 
and their laboratories, will come the things 
that 
and 


make jobs, comforts, conveniences 
for the 
They hold out prospects for good use of 


luxuries American people. 


the opportunities victory will bring. 


Popular Science Monthly for December 
by Popular Science Publi  « In 
f “M ave ad . 


1943. Volume 145 
Fatered as econ 
tt at 


Number 6, Published monthly at 353 Fourth Avenue. Ne 
i-class matter De 28. 1 ut New 


The Bell Telephone Laboratories, with 
some seven thousand workers, are among 
the many research groups that are devoted 
to winning the war. 

When that is done, Bell System scientists 
will be back on their old job of making 
your telephone service, and your human 
the 
better than ever, 


contacts over distances, easier and 


BELL TELEPHONE SYSTEM 


HELP THE WAR BY MAKING ONLY VITAL CALLS TO WAR-BUSY 
CENTERS. THATS MORE AND MORE ESSENTIAL EVERY DAY. 
w York 10. N. ¥ 

418. at the Post of ork under the act 


Obie. Yearly subs ptions to s 





OVA UM ES 
@ OPERATING ROOM! 


A true story of the war, as told by 
SISTER ISABEL NIXON, Head Nurse 
of St. Thomas Hospital, London, to a 
war correspondent. 

The centuries-old London hos- 
pital has three distinctions. It is 
London’s most bombed hospital 
(undoubtedly because of its prox- 
imity to the Houses of Parliament 
just across the Thames). It has not 
during this war lost an air raid vic- 
tim. And it was the home of Flor- 
ence Nightingale. Headanurses still 
wear the same uniform and lace- 


1 “Ice happened dur- 
ing a lull, after many 
hours of continuous 
bombing. We were op- 
erating on casualties 
brought to the under- 
ground emergency the- 
atre. There was a ter- 
tific explosion nearby, 
then such a frightening 
blackness as could only 
come in an operating 


edged frilled bonnets pioneer 
Nightingale wore during the Cri- 
mean campaign. 


2 “That single stray bomb had shattered 
the two outside electric plants. It would 
take time to rig up the emergency plant. 
Meanwhile we had a victim on the op- 
erating table, in danger of bleeding to 
death. I told all the nurses and medical 
students to get their flashlights . . . 


3 “We grouped around 
the table, giving the sur- 
geon the light he needed 
to save his patient . . . Be- 
cause of the highly inflam- 
mable ether we couldn't 
have used a hurricane 
lamp. This was one of 
many, many cases where 
only flashlights with prop- 
er batteries could have 
been used to save life.” 


NATIONAL CARBON COMPANY, INC. 
It’s not your dealer's fault if he happens to be 30 East 42nd St., New York 17, N. Y. 
out of “Eveready” flashlight batteries. Most of Unit of Union Corbide ond Carton C sites 
those we can make are going to the armed forces; UCL 


nearly all the remainder are taken on priority by > S 
the war industries. eee ote ny \ ae am 


A free copy of “You and the War,” the official 

guide-book to all home defense activities, will be 

seat to you on request. Civilian Defense needs FRESH BATTERIES LAST LONGER... 
your help; this book will tell you how to give it. 

Address: National Carbon Company, _ FR, Jock or the VATE-LINE 

30 East 42nd Street, New York 17, N. Y ch 4 . 


DECEMBER, 1943 Buy War Savings Bonds and Stamps regularly. 





Here too, 
Champion Spark Plugs 
are proving 
their dependability 


You've got to have the full power of all the horse- 
power that’s packed into an engine when you 
take off—particularly from an aircraft carrier. 
A little thing like a spark plug becomes enor- 
Mously important in situations like this. 

Not many months ago, spark plugs were a limit- 
ing factor in some of our most advanced high- 
@utput aircraft engines. Champion, meantime, 
had perfected an entirely new ceramic spark 
Plug. It was tested and put in service. Since 
that day the production of Champions for our 
air forces—Army, Navy and Marine Corps—has 
Gontinued to accelerate unabated. The coveted 
Army-Navy “E” award has recently been granted 
t© Champion, through the U. S. Army Air Forces, 
im recognition of this achievement. 

The Champion Spark Plugs for your car, truck, 
tractor or other engine-powered equipment are 
mot unlike those in America’s top-flight aircraft 
@ngines. They are products of the same technical 
skill and can be depended on to bring out the 
best performance in every engine. 


CHAMPION 
SPARK PLUGS 


KEEP ’EM FLYING 
BUY WAR BONDS AND STAMPS 


Buy Wer Savings Bonds and Stamps regularly. 


Coming Next Month 


A NEW COAL AGE is coming—to supple- 
ment our dwindling supply of oil. Today our list 
of coal products—ranging from plastics to per- 
fumes—is a long one. But it will look short 
when research chemists get around to applying 
what the war has taught them about the amaz- 
ing new uses of coal. Don’t miss this interesting 
preview by Albert Q. Maisel. 


FIREPOWER in fighter planes is now probably 
the dominant factor in aerial supremacy. In an 
article replete with charts showing in detail the 
armament of the deadliest fighters now flying 
the skies, Arthur Grahame tells you everything 
you want to know about today’s best aerial 
weapons, and explains why the U. S. is leading 
the race to equip planes with guns that spit out 
the heaviest bullets at the highest velocity. 


NAVY SALVAGERS have had a busy but 
profitable time of it since Pearl Harbor. In 
return for $5,000,000 spent in operations, they 
have recovered hulls and cargoes valued at 
$400,000,000. Here is a thrilling story of the 
amazing ingenuity with which our salvage ex- 
perts are reclaiming ships that have been sunk, 
stranded, or cut in half. 


“LITTLE HUSKY” IS THE NAME for a 
model steam engine which can be built wholly 
without castings. Though the model engineer 
can’t buy rough castings for his engines now, 
this step-by-step article shows how scrap metal 
can be used instead. 


AMPLIFIERS ARE VITAL to almost all elec- 
tronic devices. In the next installment of the 
“First Steps in Electronics” series, John W. 
Campbell, Jr., tells you what these almost 
miraculously sensitive circuits are and how they 
work. 
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Champion spark plugs for model gas engines give the 
same dependable performance as regular Champions. 
Sillment sealed. Sillimanite insulator. Alloy needlepoint 
electrodes for easy starting. One-piece construction, 


CHAMPION 


SPARK PLUG COMPANY ¢ TOLEDO, OHIO 
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Ai of us can’t be geniuses. But any 
ordinarily talented mortal can be a 
success—and that’s more than some 
geniuses are. 


Now, as in 7Esop’s time, the race 
doesn’t always go to the one who 
potentially is the swiftest. The 
trained man has no trouble in pass- 
ing the genius who hasn’t improved 
his talents. 


In war and peace, in every tech- 
nical and business field, the trained 
man is worth a dozen untrained 
ones, no matter how gifted. 


The International Correspon- 
dence Schools can’t make you into 
a genius. For more than 50 years, 
however, I. C. S. has been helping 
its students to become trained, suc- 
cessful leaders — and it can do the 
same for you. 


Mark your special interest on the 
coupon. Don’t be like the unsuc- 
cessful genius who wastes his life in 
dreaming of what he intends to do. 
Act now! 
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Cc. B. COLBY, our new aviation 
editor, made his first flight when 15, 
sitting on the lower wing of a Curtiss 
seaplane with his arms around the 
motor struts. He has been writing and 
illustrating aviation articles almost ever 
since. For the past six years he has 
edited top-flight aviation magazines. 
He is a power as well as a glider pilot, 
an officer in the Civil Air Patrol, and 
one of the original members of the 
Aviation Writers’ Association. 
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THRILLING HOME MOVIES 
YOU CAN CUM / 


LOW COST! 





“CLYDE BEATTY’S ANIMAL THRILLS” 


See Clyde Beatty face destruction every in- 
stant in a cageful of born killers! Watch sheer 
willpower awe slinking jungle cats into obey- 


“THREE LITTLE BRUINS” 


" ae 


FREE 


Travel! 


Delightful antics of three 
little bear cubs who meet 
other animals in the big 
woods, Baby foxes. An owl. 
A skunk. Real animals—un- 
trained. Your whole family 
will love it! Own this movie! 


New DeLuxe Castle Films’ Catalog describ- 
ing 98 thrilling home movies you can own 
and give! Historic War Films! Sports! Thrills! Adventure! 
Fun Cartoons! Use it as your shopping guide this 


Christmas—at any time! Send coupon now! 


RCA BLOG., NEW YORK, 20 
FIELD BLDG., CHICAGO, 3 
RUSS BLDG., SAN FRANCISCO, 4 
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ing his commands! Here’s a movie that will 
make you shiver with excitement! Own it! 
Give it to your friends! Now! 


“GLACIER NATIONAL PARK” 


Take a “pack” trip through 
this Western wonderland. See 
places you've longed to visit 
for years! Tremendous gla- 
ciers! Sublime beauty! The 
outdoors brought indoors for 
every projector owner! 


PONT DELAY? 
See your Photo Dealer or 
send order form 
AY 7 








16 mm. 





Send Castle Films’ 
Home Movies in- 
dicated in the size 
and length checked. 


188 ft. 
$50 


of. 
$475 





108 ft. 
$915 


360 ft. 
$g75 
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“Clyde Beatty's 
Animal Thrilis’’ 





“Three Little 
Bruins" 
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STATE 














Remittance enciesed () 


Ship C. 0. 8. 0 


Send Castle Films’ FREE DeLuxe Catalog 
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HEN the box says ‘‘developed at 

the Gilbert Hall of Science,” you 
know it’s on the beam . . . crammed with 
fun and action! American Flyer Trains— 
those spectacular “‘Hot Shots” that re- 
produce the thrilling ‘“‘choo-choo” sound 
effects of a real train . . . the famous all- 
electric, super-mechanized Erector . . . 
Gilbert Chemistry sets . and other 
Gilbert scientific wonders. 


Because Uncle Sam needs metal for war, 
American Flyer Trains and Erector sets 
cannot be made this year. But perhaps 
you can think of some older boy in your 
neighborhood who had a set he has out- 
grown...and Dad can get that set for you 
this Christmas. Start your search right 
now! Also, visit your local toy store and 
ask to see other Gilbert Products. 


When in New York, visit the Gilbert 
Hall of Science—Sth Ave. at 25th St 


ueLLO Boys! 


the world’s greatest toy 

5 factory is fully enlisted for 
ames war production...but toys 
wae from unrationed materials 
em) are still coming from the 
: GILBERT HALL of SCIENCE 


AGS 


PRESIDENT 
The A. C. Gilbert Company 


peter 73 


The Army-Navy “‘E” Flag, won 
by Gilbert workers for high 
achievement in war production, 


NEW ERECTOR Junior © 


“Just pin-peg parts together’ 


It’s a snap to build thrilling action 
models with Erector Junior... 
bridges, cranes, airplane ride, dozens 
of others. Fascinating array of 
punched strips, wheels, axles and 
other exciting parts. Made of wood 
—like famous mosquito bomber. 
Parts fasten together with big, easyu 
to-grip pin-pegs. You don’t need a B® 
screw-driver. 








GILBERL CHEMISTRY SETS 


the kind 
that bring boys 
fame. Te 


Gilbert POLARIZING 





AW - 
tte 


Here are Burton Feinerman and Hans 
Mark, who won $100 for chemical research 
this year. More boys have won fame and 
big awards with Gilbert Chemistry Sets 
than any other kind. They are more than 
toy sets." Write messages in fire ink. 
Make chemical weather flag. Hundreds 
of other spectacular experiments. Write 
for details on $200.00 in cash awards 
offered to boys doing most important re- 
search in chemistry in 1944. Address 
Gilbert Hall of Science, Erector Square, 
New Haven, Connecticut. 


Buy Wer Savings Bonds and Stamps regularly. 


NO. 6 DOUBLE FEATURE, 
DOUBLE FUN LABORATORY 
Big two-door wooden cabinet 
crammed with chemicels and 
apperatus. Over 400 spectac- 
ular experiments. 


MICROSCOPES 


You open the door to a new 
wonderland of Nature’s hid- 
den colors with a Gilbert 
Polarizing Microscope. Ob- 
jects appear 150 times 
larger. They blaze forth in 
startling colors never seen 
with the naked eye or 
ordinary microscope. Each 
specimen brings new thrills. 
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DEADLY WEAPONS 
against the Axis! 





Just as deadly—just as victory-vital—as planes, guns 
and tanks—are the draftsman’s tools! 

Without those tools—in trained hands—we’d pro- 
duce no new planes, guns, ships, tanks, buildings! 

Learn—right now—to fight with those tools—as a 
trained draftsman! 

Mail this coupon, and learn how a low-cost I. C. S. 
Course in Drafting, studied in your spare time, can make 
you a better fighter on today’s industrial battlefield— 
ready for a bigger, better paying job in the victory-world 
of tomorrow! 


INTERNATIONAL CORRESPONDENCE SCHOOLS 


VICTORY 


ee ee To TRAIN AMERICANS FOR 


BOX 7665-K, SCRANTON 9, PENNA. 


PS. Even though 


you expect to go 
into the Armed 
Forces, bear in 
mind that trained 
draftsmen get 
higher ratings 


and higher pay! 


- 





SPECIAL 
TUITION RATES 
FOR MEMBERS 

OF THE 
ARMED FORCES 


* 


Without cost or obligation, please send me booklet and full particulars about 


the course before which I have marked X: 
TECHNICAL AND INDUSTRIAL COURSES 
) Contracting and Building O Management of Inventions 
) Cotton Manvfacturing } Marine Engines 
Dnesel Engines Mechanical Drafting 
Electrical Drafting O Mechanical Engineering 
Electrical Engineering ] Mine Foreman 
Flectrician ] Navigation 
Electrical Maintenance Plastics 
Foundryman Heating ] Public 
Heat Treatment of Metals Pulp and Paper Making 
Highway Engineering ] Radio, General 
House Planning 0) Radio Operating 
Industrial Metallurgy } Radio Servicing 
Locomotive Engineer "] R. R. Section Foreman 
Machinist Inspector © R. R. Signalman 
BUSINESS COURSES 
0 College Preparatory ‘ederal Tax Course 
commercial { Fira Year College 
‘ommercial Illustrating O Foremanship 
‘ost Accounting 0 Good English i" 
. P. Accounting ] Managing Men at Work 
HOME ECONOMICS COURSES 
02. Home Dressmaking 
0D Professional Dressmaking and Designing 


CD Air Brake 
Air Conditioning 
Airplane Drafting 
Architectural Drafting 
Architecture 
Auto Engine Tune-up 
Auto Technician 
Aviation Avia ‘ion Mechanic 
Blueprint Reading 
© Boilermaking 
Bridge Engineering 
Chemistry C 
] Civil Engineering 
© Concrete Engineering 


Plumbing 
Works Engineering 


val Mining 


CD Accounting 7 Advertising 
] Bookkeeping 
Business Correspondence { 
} Business Management { 
©) Cartooning Lj Civil Service 0 


) French 


CD Advanced Dressmaking 
©) Foods and Cookery 


.Present Position., 


Cc enedion | re rsidents ‘eend coupon to Inter national Cc rr esponde nee Schools Canadian, 
tish residenta aend coupon to 1. C. 8., 


Patternmaking 


High School C 


Limited, 
71 Kingsway, London, W. C. 2 


D Sanitary Engineering 

( Sheet Metal Work 
Ship Drafting 
Sb 'pfitting 
Steam Electric 
Steam Fitung 
Structural Drafting 
Structural Engineering 
Surveying and Mapping 
Telegraphy Telephony 
Textile Designing 
Tool making Tool Design 
Welding, Gas anc d Electr 


Shop Practice 
Steam Engines 


Kefrigeration ( Woolen Manufacturing 


D Railway Postal Clerk 

C Salesmanship 

DC Secretarial Spanish 
Showcard and Sign Lettering 
Co Traffic Management 


[] Tea Room and Cafeteria 


Management, Catering 


Montreal, Cana 


. England, 
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See For Yourself How 


/~<.. BE A RADIO 


4 $10 a Week EX- 
TRA in Spare Time 
“I am doing spare 
time Radio Work 
and am averaging 
around $500 a 
year. These extra 
dollars 
much 


barely 


ence 
getting by and fivi 
oly JOHN WASHKO 

Hazelton, Pa 


orta 

v New Cranberry 

$200 a Month in 
own Business 

For several years 

en in busi 


r ! to 

Shank for my start in this field.’ 
ARLIE J. FROEHNER, 300 W 
Texas Ave., Goose Creek, Texas. 


National Radio Institute 
Est. 29 Years 


He has directed the training 
of more men for the Radio 
Industry than anyone else. 





Jump Your 


tor 
Madison St., 





Pay! 





Vital Jobs Go To 


Men I Train 


, Chief Operator, 
A 7 Station 
| ‘Before I com- 


pleted your les- 
sons, I obtained 
my Radio Broad- 
cast Operator's li- 
cense and imme- 


diately joined Station WMPC 


where am now Chie 


a Opera- 
HOLLIS F. HAYES, 327 
Lapeer, Mich. 
1st Lieutenant in 

Signal Corps 
“I cannot divulge 
any information as 


to my type of work, 
but I can say 
Li 


days 
ANDERSON (Address omi 


for military reasons). 


YOU BUILD THESE AND OTHER 


RADIO CIRCUITS WITH 


va"ve conducted 60 sects of Experiments with Radio Parts 


Ty the time y 


KITS 1 SEND: 


3 supply, made hundreds of measurements and adjustments, you'll have 
valuable PRACTICAL Radio experience for 
a good full time or part time Radio job! 


MEASURING 
balld early in course 


INSTRUMENT (right) 
Use tt tn 


Radio work to make EXTRA money. Vacu- 
um tube multi 


meter, 


output. 


RHETERO- 
CIRCUIT 
Preselector, 
mixer + 
firet detector, t . 
stage diode detec- 
t ce. stage, 
tostage. Bring io 
aland distant sta 
tiens om this cireult 
a build yourself! 


meas 


receiver 


A. M. SIGNAL-GEN- 
ERATOR (left) Build 
it yourself! Prey 
amplitude - cz 


perimental rposes. 
Gives valuable prac- 
tice! 
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Mail the Coupon for a FREE Lesson from my Radio 
Course. It shows you how practical and easy to under- 
stand my lessons are—and why N. R. I. training offers 
a quick way to more pay. And with this free Lesson I'll 
send my 64-page, illustrated book, ‘‘Win Rich Rewards 
in Radio.’’ It describes many fascinating types of Radio 
jobs ; tells how you can train for them at home in spare 
time! 


More Radio Technicians and Operators Now Make $50 
@ Week Than Ever Before 

There’s a big shortage of capable Radio Technicians 

and Operators. Fixing Radios pays better now than 

ever before. With new Radios out of production, fixing 

old sets, which were formerly traded in, adds greatly 
to the normal number of servicing jobs. 


Set servic Ss many 
N.R.1L. trained thes 0 Tech- 
nicians $50 a week. Others 
hold their regular jobs 
and make $5 to $10 extra 
a week fixing Radios in 
spare time. 


Broadcasting Stations, Aviation and Police Radio, 
and other Radio branches are scrambling for Operators 
and Technicians. Radio manufacturers, now working 
on Government orders for Radio equipment, employ 
trained men. The Government too needs hundreds of 
competent civilian and enlisted Radio men and women 
You may never see a time again when it will be so easy 
to get started in this fascinating field. 


Be Ready to Cash in on Jobs 
Coming in Television, Electronics 

Think of the NEW jobs that Television, Frequency 
Modulation, Electronics, and other Radio developments 
will open after the war! You have a real opportunity. 
Get into Radio NOW and be peady to cash in when 
Victory releases the amazing wartime Radio develop- 
ments for peacetime uses! 


Many Beginners Soon Make $5, $10 
a Week EXTRA in Spare Time 


Right now, probably in your neighborhood, there’s 
room for more spare and full time Radio Technicians 
Many N. R. I. Students make $5, $10 a week EXTR 
MONEY fixing Radios in spare time while learning. I! 
send EXTRA MONEY JOB SHEETS that tell how 
to do it! 


Ger Sample Lesson and 
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| Train You at Home to 


TECHNICIAN 


50-50 Method’’—half building and testing 
= Radio Circuits, half learning from easy-to-grasp, 
illustrated lessons—is a tested, proved way to learn 
Radio at home in spare time. Think how much 


Gives You A Real Start Toward 
Understanding These Subjects 





/aol EXTRA PAY IN ARMY, NAVY, TOO 


Men likely to go into military service, 

coldiers, sailors, marines, should mail 

the Coupon Now! Learning Radio helps 
Service men get extra rank, extra prestige, more 
interesting duties, much higher pay. Also prepares 
for good Radio jobs after service ends. Over 1,700 
Service men now enrolled. 











practical experience you'll get by building the ‘‘Su- 
perhet’’ and Measuring Instrument illustrated at 
left—by conducting 60 sets of experiments on these 
and other Circuits you build with parts I supply! 
Within a few months you can be ready to run your 
own Spare Time Shop, fix the Radios of your friends 
and neighbors—get paid while still learning! 


Broadcasting Stationsem- 
ploy N.R.I. trained Radio 
Technicians as operators, 
installation, maintenance 
men and in other capac- 
ities and pay well. 


Find Out What N.R.I. Can Do tor YOU 

MAIL THE COUPON BELOW for my FREE 
Lesson and 64-page book. They are packed with 
Radio facts. You'll read a description of my Course 
—*‘50-50 Method’’—6 Experimental Kits—Extra 
Money Job Sheets. You'll see the fascinating jobs Ra- 
dio offers, learn how YOU can train at home. And 
you'll have my free lesson to keep. No obligation— 
no salesman will call. Just mail Coupon at once in 
an envelope or pasted on penny postcard! J. E. 


31 Photos, Sketches, Radio Drawings 
How superheterodyne receivers work 
How to remove tubes, tube shields 
Three reasons why Radic tubes fail 
Electrodynamic loudspeaker: 

How it works 
Replacing damaged cone 
Recentering voice coil 
Remedies for open field coil 
Output transformer construction, repair 
Gang Tuning Condenser: 
Construction of rotor, stator 
How capacity varies 
Restringing dial cord 
Straightening bent rotor plates 
1.F. transformers— What they do, repair hints 
How to locate defective soldered joints 
Inside story of carbon resistors 
Paper, electrolytic, mica, 
trimmer condensers 
How condensers become shorted, leaky 
Antenna, oscillator coil facts 
Power transformer: construction, 
possible troubles 
Installing power cord 
Troubles of bi 
on-off switch 
Tone controls 
Dial lamp connections 
Receiver Servicing Technique: 
Checking performance 
Tes:ing tubes 
Circuit disturbance test 
isolating defective 
stage 
Locating defective 
part 


control, 





a ees 


wn ae ee 


MAIL AL AU LU 





SMITH, President, Dept. 3NP3, National Radio In- § 
stitute, Washington 9, D. C. g 


TRAINING MEN FOR VITAL RADIO JOBS § 


04 page Book FREE 4 orn 


Lease weaneaeaeaeaanaaneneneneane 








State 
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RE the tales of strange human powers 

false? Can the mysterious feats per- 
formed by the mystics of the Orient be ex- 
plained away as only illusions? Is there an 
intangible bond with the universe beyond 
which draws mankind on? Does a mighty 
Cosmic intelligence from the reaches of space 
ebb and flow through the deep recesses of the 
mind, forming a river of wisdom which can 
carry men and women to the heights of per- 
sonal achievement? 


Have You Had These 
Experiences? 


that unmistakable feeling that you have 
taken the wrong course of action, that you have 
violated some inner, unexpressed, better judg- 
ment. The sudden realization that the silent 
whisperings of self are cautioning you to keep 
your own counsel—not to speak words on the 
tip of your tongue in the presence of another. 
That something which pushes you forward 
when you hesitate, or restrains you when you 
are apt to make a wrong move. 
ese urges are the subtle influence which 
when understood and directed has made thou- 
sands of men and women masters of their lives. 
There IS a source of intelligence within you as 
natural as your senses of sight and hearing, and 


more dependable, which you are NOT using 
now! Challenge this statement! Dare the Rosi- 
crucians to reveal the functions of this Cosmic 
mind and its great possibilities to you. 


Let This Free Book Explain 


Take this infinite power into your partnership. 
You can use it in a rational and practical way 
without interference with your religious beliefs 
or bige r affairs. The Rosicrucians, a world- 


wide philosophical movement, invite you to use 
the coupon below, now, today, and obtain a 
free copy of the fascinating book, “The Mastery 
of Life,” which explains further. 


USE THIS COUPON 


Scribe U.O.T. 
The Rosicruc ians, AMORC., San Jose California. 

1 am sincerely interested in knowing more about 
this unseen, vital power which can be used in acquir- 
ing the fulness and happiness of life. Please send me, 
without cost, the book, “The Mastery of Life.” which 


tells how to receive this information 


Name ee 


Address cores cocces cosccccessccesccccsscos ses 


The ROSICRUCIANS 
(AMORC) 


(The Rosicrucians are NOT a religious organization.) 














Buy Wer Savings Bonds and Stemps regularly. 


POPULAR SCIENCE 








GEE what a build / 
Didrit it take a long 
time to oot those muscles ? 





Will You Let 
Me PROVE 
| Can Make 


5 inches 
of new 
Muscle 


“*My arms incr HAD 
3i>", chest 


What a / 
ifference: 


**tHayv 
ous 


(normal 


7 of 
=O. € he 











Here's what ATLAS 
did for ME / 





For quick results 
| recommend 


“Am sending snapshot 
pg wondertul pro- 
gress. w. G., M. J. 





Jonn Jacobs 


BEFORE 


John Jacobs 


AFTER 

















Here’s What Only 15 MinutesaDayCanDoForYou 


DON'T care how old or young you are, 
or how ashamed of your present physi- 
eal condition you may he If you car 
simply raise your arm and flex it I can add 
SOLID MUSCLE to your biceps t ’ ! 
in double-qu time 
day right in your own 
ime I ask you nd there 
I can broaden 
your bar ‘ i ole muscular 
tem INSIDE a 1 ‘ov TSIDE 
inches to you te 
make those legs f urs 
I can shoot new streng 
backbone exercise those 
help you cram your body 5 
vigor and red ele 1 vitality 
feel there's even standing roo 
weakness and that lazy feeling 
get through with vou I'll have 
frame “‘measured’’ to a nice, new, 
suit of musele! 


What's My Secret? 


“Dynamic Tension!”’ That's the 
The identical natural method that 
developed to change body 
scrawny skint he seakling 
at 17 to my present super-man physique 
Thousands of other fellows are hecoming 
marvelous ecimens—-my way I 

give you > gac or contraptions to fool 
with When learned to develop 
your strength “Dynamic Tension,” 


ticket! 


through 
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you can laugh at artificial muscle 
You simply utilize the ” 
nuscle-power is your own Gt . gi 
watch it increase and ultil 
quick into real solid LIVE 
My method Dynamic 
will turn the trick for 
every exercise is pra 
easy! Spend only 
in your own ome Y ‘ 
you'll be using my met! f 
Tension”’ 
minute of the lay—wi 
te to BUILD 
y IT AL ITY 


FREE BOOK 
“Everlasting Health 
and Strength” 


In it I talk to you in straight- 
from - the - shoulder language 
lacked with inspirational pic- 
tures of myself and pupils —fel- 
ows who became NEW MEN in 
strength, my way. Let me = \ 
you what I helped THEM «ck 
See what I can do for YOU! For 
a real thrill, mail coupon for this 
wok today. AT ON Get thi 
coupon irto the mail to me right 
away! CHARLES ATLAS, Dept 
112, 115 East 23rd St., New 
York 10, N, Y¥. 


almost onaciously 


alki 
MI SCLE 


-makers 
KMANT 
n body 
y double 
‘MI st L bk 


y 
. ‘Di ynamic 


Mh ese ee eee ee ee 


ben ea 4 
and 


No SIR! - ATLAS 
Makes Muscles Grow 


Save 





CHARLES 
ATLAS 


Awarded the title 
of The World's 
Most Pe rfectly 
Developed Man” 
in international 
contest--in come- 
petition with ALL 
men who would 
consent to appear 
against him. 

This is a recent 
pheto of Charles 
Atlas showing 
how he looks to- 
day. This is not a 
studio picture but 
an actual un- 
touched snap- 
shot 





f= eae ams 
- eae ATLAS, Dept. 112, 


115 E. 


I want the 
Tension” 
a healthy, 


Send m 


23rd Street, New York 10, N. Y. 

proof that your system of “Dynamic 
will help make a New Man of me—give me 
husky body and big muscular development. 
€ your free bo Health and 


ecrlasting 


(Please print or write plal iy) 


ate 
] Cheek here if under 16 for Booklet A 
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Pa tee 


SO IN I 





SEND FOR 


FREE kn 


CALENDAR Wag 


To all its old friends and customers... 
and to the rising generation, too, Midwest Radio Corporation makes 


Se eee bay this pledge: Once Victory has been won once the needs of our 
Saternstionsl Time Armed Forces for radio and electronic instruments has been met and 
lculator I be : = . . . : 
rs FREE ns your production for civilian demands is approved . . . Midwest will again 

A) “es; 


request if accom- be back with its world-famous Factory-To-You plan for buying 


panied by 10c in ? : 
stamps or coin for highest quality radio and electronic equipment—at a saving up to 50%. 


which we will ; 


bg LTH Watch MIDWEST RADIO... After Victory! 


MIDWEST RADIO CORPORATION 


DEPT. [Ito ESTABLISHED CINCINNATI, OHIO 
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INVENTORS 


NOW Is the Time to 
PATENT and SELL Your Invention ‘@gaht = 


Now, more than ever before, is the right time to patent your inven- 
tion. Why? Because manufacturers everywhere presently engaged 
in war production are looking ahead to the future by buying up 
patent rights now, so they Will have new and attractive items to make 
and sell for civilian consumption as soon as the war is over. This is 
what happened during and after the last war. Hence, the smart thing 
for you to do is to look ahead to the future too. Protect your inven- 
tion by applying for a patent now, so you will be in position to cash 
in on an outright sale, or on the royalties your invention will bring. 


Patent Guide Shows What To Do 


Our “Patent Guide for the Inventor” answers many important 
questions concerning Patents that inventors constantly ask. It tells 
what facts, details, drawings, sketches, etc. are necessary to apply 
for a Patent; how to protect your invention through dated and wit- 
nessed disclosure ; how to do this AT ONCE to safeguard your 
rights; how Patent Office Records can be checked to determine 
whether the invention is probably patentable before filing fees need 
be paid; discusses costs involved and a practical way these can be 
paid as the application progresses. It tells how some inventors se- 
cured financial backing ; how many simple inventions have proved 


large commercial successes; how Patents covering improvements 
also can be profitably utilized and marketed; tells countless other ~» - v4 | $ 
facts of interest, , 
© 
Why You Need Expert Assistance /: PAGES 


The Patent Laws were enacted for your benefit—to give you protec- 
tion for the features of your invention which are Patentable. But 
these features must be legally and concisely set forth in the form of aa 50 
“claims.” This phase of the procedure is so complex that the Patent 

Office advises the Inventor to engage a competent Registered Patent ° 
Attorney. We maintain a large staff—carefully trained registered / CC aH tcal 
patent attorneys—expert draftsmen—experienced searchers—to 


serve you. We have been serving inventors for more than 20 years. nU/ 
ovements 


Take First Step Now 
With the Patent Guide you will receive also Free a “Record C LA 4 E N '@ 3 A. 0'B oo | E | 


of Inventior’”’ form whicl: will enable you at cnce to 

establish the date of your invention, before you file your E- ea B. JACOBS ON 

Patent application. This step costs you nothing yet may be 

nn Rg your success. Remember—in Patent Matters, AC- 

TION is IMPORTANT. Delay can be costly. Mail the cou- 

pon in an envelope, or paste it on a penny postcard NOW, CLARENCE ne O'BRIEN peed B. JACOBSON 
Reristered Patent Attorneys before the United States Patent Office 

CLARENCE A. O'BRIEN & HARVEY B. JACOBSON 4 32-M Adams Building, Washington, D. C. 

{ Please send me your 48-Page “Patent Guide for the 


“Worthy of your Trust’’ Inventor” and your specially prepared “Record of 
{| Invention” form FREE, This request does not 


| 

; 

CT, Registered | 

Yet (LZ 32-M pomp meona eo ca 
oe 

! 








Washington, D. C. Name 


FREE BOOK Spina ast 





IMMEDIATELY MAIL COUPON TODAY! ES. 


L-— — —- (Please write or print plainly.) <== of 
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A Flat End Is the Point 
This Reader Would Make 


IN your October issue, S.E.W. asked why 
an artillery shell, flat at its back end, is not 
slowed up by the suction it must create. Be- 


cause of a screwlike system of lands and 

grooves in the barrel of a fleldpiece, a torque 

is imparted to the 

the air to flow at a TOO GOOD a, 

tangent to the spin- 4 

ning shell. This tends : 
le é 

lack of streamlining Q\ 

In the second place, a ; , a 

shell is propelled from 

way as a piston is 

moved in the cylinder 

of an internal combus- 

the explosive, like gasoline, expands when 

ignited and forces the shell out rapidly. If 

the end of an auto piston were streamlined, 

faulty resolution of forces, and a smaller out- 

put of energy would result. It would be the 

same with a shell. Furthermore, S.E.W., do 

gained by streamlining the projectile would 

equal the power of the powder that would 

be displaced by pointing the end of a shell?— 


missile, which causes ACH, DEY 155 

to compensate for the 

a cannon in the same “+. 

tion engine—that is, 

the laws of physics tell us, there would be a 
you for a moment think that the advantage 
R. C. E., New York, N. Y. 


Thanks to All— 
Especially the Lady 


“It pays to advertise!"”—especially in P.S. M. 
My October issue arrived today, and I was 
amazed at the response to my squib on pipe 
cleaners. Thanks L.C.B., J. V.S., and A.L. L. 
for your suggestions. I'll file them away for 
reference—but that’s not all the story. A few 
weeks ago, I was in my favorite tobacco shop 
when, to my surprise, the clerk asked me 
“Are you the E.A.R. from Rye who asked 
for help on the pipe-cleaner problem in 
P.S.M.?” After my affirmative answer he 
brought forth—probably from the safe—six 
packages of cleaners and asked if that would 
help any. So I am well supplied at present. 
But when I run out of them again, t am go- 
ing to that store at Lexington Ave. and 42nd 
St. and sincerely hope that “A Red Cross 


16 


Nurse” will be there buying her favorite 
brand of cigarettes. I assure her that will 
be one carton she will only have to say 
“Thanks” for.—E. A. R., Rye, N. Y. 


How Not to Spend 
A Quiet Sunday at Home 


I reap in the October issue that J.G. com- 
plains of the results -of his attempt to per- 
form the synthetic rubber experiment de- 
scribed in the February, 1940, issue of P.S. M. 
This issue also gave me a little trouble, but 
it was the experiment demonstrating oil 
“cracking” that dealt me a low blow. 

I waited until Sunday morning, when 
everyone had gone to church. Then I set 
up my apparatus on the kitchen table, put 
in the mineral oil and the wad of steel wool 
according to directions, turned on the Bunsen 
burner, and settled down to what I thought 
would be several minutes of entertaining and 
instructive experiment. I had barely started 
speculating on the possibilities of brewing 
my own gasoline when there was a gigantic 
“phwoosh,” and various pieces of apparatus 
shot into the air in several directions. The 
wad of steel wool, well soaked in hot mineral 
oil, was propelled like a bullet from the 
mouth of the test tube and stained the op- 
posite wall for a radius of several inches 
from where it struck. Coinciding with this, 
a great cloud of smoke appeared almost 
miraculously, and quickly spread through 
the entire apartment. I finally herded it out 
the windows by running through the house, 
waving a newspaper. 

I’m sure other amateur chemists have had 
results such as this at various times, so why 
not devote some space to this subject, in- 
cluding if possible, the reasons why these 
mistakes occurred. Amateur scientists would 
undoubtedly welcome hints on how NOT to 
perform an experiment.—C, C., New York, 
_ Se 


In Australia We Are 
the “Bonza”’ 


I wou.p like to let you know that P.S. M. 

interests me more than any other Aussie 
or American magazine. I’ve been taking it 
for 12 months, and it’s good to know what 
America’s war eifort 
is like. Tonly wish we BONZA 
had a magazine to let jg ricut! 
you in on the Aussie 
war effort. Keep up 
those electronic arti- 
cles—they’re bonza! 
And how about a story 
on the Australian 
Light Horse Cavalry 
before it’s disbanded 
altogether. — M. G., 
New South Wales, 
Australia. 





THE TOUCH OF TOMORROW 


IN THE PLANES: OF 


Reunion on the Field of Battle 


These are Fairchild alumni—fighting men from 
Norway, Canada, the U.S.A. 

Though they come from different parts of the 
world, these skillful warriors of the United Nations 
Air Forces have much in common. 

Typical of thousands of fliers on every fighting 
front, each was given an intensive course in a 
Fairchild Primary Trainer as one important step 
on the road to winning his wings. Their meeting 
upon some distant airfield is virtually a reunion 
of “old grads” of the same Alma Mater. 

It is easy to understand why the Air Forces 
choose Fairchilds for primary training. 

There is the element of added safety. For ex- 
ample: quick take-offs and steep climbs can be 
performed by novices in a Fairchild Trainer with- 
out danger of stalling, which caused so many fatal- 


ities in the last war. The trainee, behind a 175 or 
a 200 horsepower Ranger engine, just “pours on 
the coal” and he’s quickly in the air with a lot of 
runway to spare. 


And when it comes to acrobatics, which give a 
trainee an intimate feel of the controls and teach 
him instinctive flying, a Fairchild is the answer to 
an instructor’s prayer. No need to crush the 
student’s confidence by telling him not to dive at 
200 miles an hour. Just teach him all the tricks 
in the bag, with the full knowledge that safety has 
been built into every inch of every Fairchild Trainer. 


Maneuverability with great safety, and rugged 
for which all Fairchild 
prov ide the foundation stone 


landing characteristics 
trainers are famous- 
of Fairchild’s “touch of tomorrow in the planes 
of today.” 


BUY U. S. WAR BONDS AND STAMPS 


mPOA G . ok 50d nku Licians Geb 


30 ROCKEFELLER PLAZA, NEW YORK 


Ranger Aircraft Engines Division, Farmingdale, L.!. © Fair 
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hild Aircraft Division, Hagerstown, Md.... Burlington, N.C. « Du 


ramoild Division, New York, N.Y. 
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OH, MY MOTHER NAMED ME STANLEY. 
BUT HOW COULD SHE FORESEE 
THAT SO-AND-SO OF A SERGEANT 

WOULD STICK ME WITH K.P. ? 


bs rd 


SEND TODAY FOR NEW, 
FREE BOOK OF NAMES 


Full of fun— packed with the fascinating meanings 
of over 900 names and dozens of amusing cartoons. 
We'd like to send you this 

book free so you'll remember 

our name: “ETHYL.” It is 

a trade mark name for anti- 

knock fluid made only by 

the Ethyl Corporation. Our 

war job is manufacturing this 

fluid for improving fighting 

gasolines. 
rr 
§ “WHAT’s IN A NAME?” THY! 
Dept - re) adis 3 3 
] Dept. H-13, Box 18, M ison Se. P.O. ¥.¢. so 
Please send me a free copy of “What's in a Name?” ~ 


City &State....... 





FASTER 


with Steel-Grip Gloves 


With no time to be lost, keep war 
production moving, speed deliv- 
eries, save time with Steel-Grip 
Reinforced Gloves. They handle 
rough, heavy, } materials at 
breathless pace. Chrome tanned 
cowhide. Steel ribbon reinforced 
palm and fingers. Steel thread 
sewed. Protect against cuts, bruises. 
Or what's your need? Over 4300 
proved Steel-Grip Safeguards may 
ive immediate answ_r. Used by 
»ig industrials since 1910. Write 
for catalog or state your need ‘oday. 





Canada: Sefety Supply Co., Toronto 


Buy Wer Savings Bonds and Stamps regularly. 


wa eH 


GET WORK OUT 


As One Planet 
to Another 


THE ARTICLE on Mars in October P.S. M. 
recalled to me what a British writer thought 


| a Martian astronomer might say: “Though 
| we see on Earth some evidence of life, it 


is probably extremely 


low. It is impossible ‘O SAY NOTHING OF THE 
to detect... any trace (rT ee ee ATIONGr! 
of Silkogen, Fologen, ? 


Blubdub, Diclorab or 
Flobrogrupsnorbate, 
without which life as 
we know it cannot ex- 
ist. Furthermore .. . 
all movement would 
be impossible owing to 
the Force of Brobnobi- 
y.”"—H. G., Brooklyn, 
ye 


Help Wanted to Get 
Back in the Groove 


I Have a number of old Edison phonograph 
records of the wax type with piano and vocal 
recordings. They have collected mold through 
the years, which has spoiled them consider- 
ably. I wonder if you know of any way to 
dissolve the mold or otherwise restore the 
records.—K. B., Albion, Mich. 


Careful, You Bathtub 
Whirling Dervishes! 


ALL P.S. M. readers who are brooding over 
the direction in which bathwater leaves the 
tub should know of the man who let whirl- 
pools drive him crazy. It is reported that 
while conducting an experiment at the 
equator to determine the direction in which 
the whirlpools turned, he got dizzy, fell in, 
and drowned.—W. J., San Antonio, Tex 


He Wants Information 
for Rocketeers 


ON THE whole, your magazine is excellent, 
but there are not enough articles on the 
latest developments in rocketry. I realize 
that much of this work is very hush-hush, 
but you could give us some general informa- 
tion. I urge all P.S.M. fans who are rocket 
enthusiasts to join the United States Rocket 
Society.—R. G., Norfolk, Va. 
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Voitll be on the Creates Tem te the Virl/ 


OU'LL hit ’em hard and you'll hit ’em fast on this 
All-American team. You'll fly and fight in planes 


that were built to scorch the sky. You'll wear a pair of 


silver wings. And, brother, to win those wings you've 
got to be good! 

Maybe you'll be the Bombardier, the fellow who presses 
the button and “lays the eggs.’’ When your ship is over 
the target, you'll take charge—and deliver the “knock- 
out punch.” 

Maybe you'll be the Navigator, the 
the team. With charts and instruments you'll guide 
your bomber’s flight to its objective, and then bring 
it home. 

Maybe you'll be the Pilot. You'll fly a big, powerful 
bomber or a hard-hitting fighter. With hundreds of 
flying hours behind you, no pilot will ever be better 
prepared for the job that’s got to be done. 

Do you need a college diploma? No! If you can qualify 
as an Aviation Cadet, you will be given five months’ 
training (after a brief conditioning period) in one of 
America’s finest colleges... then go on to eight months 
of full flight training, during which you will receive a 
$10,000 life insurance policy paid for by the govern- 
ment. 

Will you be well-paid after you've won your wings? 
If you call $246 to $327 a month good pay, the answer 


“quarterback” of 


is yes. And on graduation you will receive an extra $250 
for uniform allowance. 
How can you qualify to win your Army wings? 
If you are 17 but not yet 18... go to your nearest 
Aviation Cadet Examining Board ... to see if you can 
qualify for the Air Corps Enlisted Reserve. If you 
qualify, you will receive your Enlisted Reserve insignia 
. but will not be called for training until you are 
over 18. 
If you are 18 but under 27. go to your nearest 
Aviation Cadet Examining Board ... see if you can 
qualify as an Aviation Cadet. If you are in the Army, you 
may apply through your commanding officer. 
If you are under 18 (whether or not you have joined 
the Air Corps Enlisted Reserve) ... see your local Civil 
Air Patrol officers about taking C. A. P. Cadet training 
—also see your High School adviser about taking 
H. S. Victory Corps prescribed courses. 
For complete details—see your nearest Aviation Cadet 
Examining Board, the commanding officer of the 
College Training Detachment nearest you or your local 
Civil Air Patrol. 


Essential workers in War industry or Agriculture—do not apply) 


U. S. ARMY RECRUITING SERVICE 


Notting Slop the Atmyr Cys’ 


For information regarding Naval Aviation Cadet Training, apply at any Naval Aviation Cadet Selection 


“KEEP'EM FLYING!” 
EE 


DECEMBER, 1943 


Board or any Naval Recruiting Station: or, if you are in the Navy, Marine Corps or Coast Guard, apply through 
your commanding officer . . . This advertisement has the approval of the joint Army Navy Personnel Board. 


Buy War Savings Bonds end Stamps regularly. 19 











For It’s Always Odd Weather 
When Congress Gets Together 


I apmit that I don’t have a pattern for 
the all-weather coat requested by W.P.C., 
a lifetime resident of Washington. I wonder 
TI N f though if he knows why the nation’s capital 

; is subject to such 
You Recon : i WOT THE WEATHER ? changeable weather. 
I’ve concluded that 


Nothing) i} = since our Congress- 
a : : men come from all 

? sections of the country 

\ “2 —hot, cold, dry, damp 
—the weatherman 


a . leans over backward 
HOW TO PROTECT, FINANCE to make them feel at 
and SELL YOUR INVENTION home. By giving them 


samples of th a 
Our FREE BOOK and other literature available to our ae " . e wer ther 
clients—gives you complete Coase “ now te “rea <7 prevailing in their na- 
your invention for money-making. It tells you how Sey » 
others did it—who they went to for finances—how the tive states, he keeps 
arranged partnerships—how they made contacts wit scores of senators and representatives from 
manufacturers—how they ictated royalty arrange- j ‘ in? ‘ se 
ments—how much money they made—how you can find getting homesick. Ain t it somethin when 
a market Our new FREE BOOK discloses sources of even the weatherman in Washington is a 
quick revenue if your invention is patentable and sale- Sante ” 
able with profit possibilities ; yes man ?—L. D. K,, Rochester, N. } A 


~J ~ + . 
THE FIRST STEP ow w . 

The first step in oxtting your een pony, for mar- | ho as That Mermaid 
ket is to make a dated record of it on our “Invention . . 
Record”’ Form. This Form properly filled out and wit- We Saw You With Last Night? 
nessed will be invaluable to vou later in establishing 
the date of your invention should need for such evi- 2 
dence arise. We will be glad to send you our “Inven- | Reaper L. S. says in the October issue that 


t Record” and have it witnessed in this office when - - 
you return it with disclosure of your device. This serv- he knows a few facts about the sinking of 
ice conte you nothing —cnd it —y —~ puts youon | the Titanic. Will he kindly explain who 
aS i ae Ss ee a ‘ measured the 310-foot hole that the iceberg 

Protect Your Invention NOW! is supposed to have cut into the bow of the 
We have many letters in our files from manufacturers | liner, and whether it was a square or round 
requesting inventions. Today's demand for new devices hole, or just a 310-foot gash an inch or so 


is tremendous—added to by emergency needs. Protect ! 
your invention now with a U.S. Patent. By acting wide. Of course, the liner was not large 





y rent th rent etting in 
prometty yee may peeve ee Le Weakieet enough to accommodate a 310-foot-square 


ahead of you at the A ae Cee Base eae, 

your invention on our anvention Racort,.tavwitvit; | the size of the hole makes one wonder now 
Mm of the u's Patent Office files to ascertain whether we that dimension was obtained. He further 
U can Get Deeuld make NOW before ancther steno 2 | writes that 11 watertight compartments, be- 
ahead of you and walks away with a patent. | i4.- the five that had been ripped open, 
PON ai Pee slowly filled—the stern finally rising out of 
ae = ow w & B the water until the boat was almost perpen- 
< — ORR ER; Pere, dicular, and at that point all heavy machinery 
Ma fell forward and probably tore a hole in the 
PATENT ATTORNEYS Ay bow. How did the water get into the 11 
142-M Albee Building, Washington 5, D. C. compartments if they were actually water- 
eee ee ee FO Bost, ee to ret ae | tight? And how could heavy machinery fall 
ate eee ee oe eee : forward when such parts are anchored and 
* bolted down in a most secure manner? 
NAME ERD icine 1 Furthermore, if the boilers, etc., had ripped 
rT loose from their foundations, the impact 
a from the falling mass would not have been 
os great enough to rip another hole in the bow, 
® at least not in a ship of such heavy steel 

« construction.—E. F. W., Riverside, Ill. 


ADORESS : suqunncnssenesetSsenenesesenen 


city STATE 
we we “Write or Print Name Clearly aueeue 
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ABOUT WHAT BATTERY 70 Bl 7 


GET THE BATTERY 


It’s easy to decide what battery 
to buy. Be guided by the ex- 
perts who select batteries for 
the world’s toughest transpor- 
tation jobs. A million-mile 
trans-ocean flying record has 
just been established by a Pan- 
American Clipper equipped 
with Auto-Lite batteries. 
Auto-Lites, too, are specified 
for service with our fighting 


EXPERTS CHOOSE 


forces wherever dependable 
power counts. 

Gasoline rationing demands 
better performance than ever 
of your battery. Get the longer 
life . . . the extra power you 
need. Make your next battery 
an Auto-Lite—specified as orig- 
inal equipment by leading 
automotive engineers. 


TOLEDO, 1 AUTO-LITE BATTERY CORPORATION OHIO 
Manviocturing Plonts ot: Niagara Falls, Indianapolis, Atlanta, Oakland, Oklahoma City, Toronto 


AUTO-LITE patteries 


DECEMBER, 1948 


Clipper uses 
Aute-Lite Bat- 
teries for all 


Buy Wer Savings Bonds and Stamps regularly. 


AUTO-LITE 


AUTO-LIFE 











Free 7Day Offer! 


REPAIR ANY MAKE CAR - 


jobs 
experts —do repair 

easier, quicker 
Explains every auto re- 
pair operation STEP-BY- 
STEP. Easy-to-use! Hun. 
dreds of photographs, dia- 
grams, drawings, show 
exact “how to do it” of 
repairs, adjustments, re- 
placements. All jobs on 
every model since 1935! 
Engine; Electric, Fuel, 
Cooling, Lubrication Sys- 
tems. Clutch, Transmis- 
sion; Universals; Rear 
End; Wheels, Brakes; 
Knee Action, Shock Ab- 
sorbers, Springs; Body; 
Free Wheel, Overdrive, 
Fluid Coupling! 


150 FACTORY BOOKS IN ONE! 
Imagine a COMPLETE 
COLLECTION of ALL 
prowtpes, Dlestams. official shop procedure 
lished by MoToR, The manuals, prepared by 
Leading Automotive each car manufacturer's 
Business Magazine. own engineers! That's 
what you GET in this book! 

Open the manual to the car 

you want—you'll find every- 
thing to show the right way 
to do the job. This is the fac. 
tory _shop manual used by 
the U. S. Army, trade, tech- 

nical and vocational schools, 


SEND NO MONEY 
Simply fill out coupon be- 
low. Mail it today and a 
copy of MoToR’s up-to- 
the-minute New Auto Re- 

pair Manual will be sent 

to you at once for 7 days 

Free Examination. 


American Bantam 
Auburn: Austin: Buick: 
Cadillac: Chevrolet: 
Chrysler: Cord: De- 
Soto: Dodge: Ford: 
Graham: Hudson: 
Hupmobile: Lafayette: 
LaSalle: Lincoln: Lin- 
coln Zephyr: Mercury: 
Nash: Oldsmobile: 
Overland: Packard: 
Pierce Arrow: Ply- 
mouth: Pontiac: Reo: 
Studebaker: Terra- 


900 Photos, 
Drawings, Diagrams 








| MoToR Book Dept., Desk 212, 572 Madison Ave., New York 22, W. Y. 
Rush to me at ance: (check box opposite book you want). 
! oO MeTeoR's AUTO REPAIR MANUAL (formerly 
“MoToR’s Factory Shop Manual’). If O.K. 1 will 

remit $1 in 7 days, $1 monthly for 4 months, 
stage with final payment ($5.35 in all). Or I'l 

Kk in 7 days. (Foreign, remit $7 with order.) 

oO MeoToR'’s TRUCK REPAIR MANUAL. Tf O.K.. I will 
remit $2 in 7 days, $2 monthly for 3 months, plus 
35¢ postage with final payment ($8.35 in all). Or I'll 
return book in 7 days. (Foreign, remit $11 with order.) 


Name = ' Age 
Address 
City 


plus 35¢ 
return 


State 


Check here if enclosing full payment. WE pay 35e 
postage. Same 7-Day Return Privilege. 


Buy Wer Savings Bonds and Stamps regularly. 





Wanted! New Products! 


Long-established and well-known company 
with modern plant for production of precision 
devices wants new products for post-war manu- 
facture. Particularly interested in small and 
medium-sized motor-operated tools or appli- 
ances. Ideas need not necessarily becompletely 
developed. Send only description of product, 
indicating purpose, market and advantages for 
complete, prompt, and confidential considera- 
tion. If your idea has possibilities, and will 
fit into our plans, further arrangements can 
then be made. Address Research Department, 


The Dumore Company, Racine, Wisconsin 








B. S. Degree in 27 Months 


| Distinguished for technical 2% -year courses in 
r Civil, Electrical, Mechanical, Chemical, Radio, 
aha eae ee nee = Aeronautical Engineering; Business Adminis- 

tration, Accounting, and Secretarial Science 
MEN AND WOMEN—=3 yr. high school students with good record ad- 
mitted. Special Preparatory Department. Modern laboratories, latest 
equipment, Low tuition. Low living costs. Cosmopolitan student body 
60th year. Enter January, March, June, September. Write for catalog 


5123 College Ave. ANGOLA, INDIANA 


 ISTAMMER? 


This new 128-page book, ‘‘Stammering, 
Its Cause and Correction,’’ describes the 
Bogue Unit Method for scientific correc- 
tion of stammering and stuttering—suc- 
cessful for 42 years. Free—no obligation. 
Benjamin N. Bogue, Dept. 1856, Circle 
Tower, Indianapolis, ind. 





IT’S REALLY FUN 


LEARNING MUSIC 
WITHOUT A TEACHER 


—this easy way 


VER 750.000 students have 

enrolled for this home study 
method. Many didn’t know one 
note from another—yet they 
started in learning simple tunes 
by note For this wonderful 
method makes it easy as A-B-C 
to learn music at home, without 
expensive private lessons No 
tedious study and practice. Every 
step is right before your eyes 
in print and pictures. You can’t 
gO wrong. Soon you are actually 
playing popular pieces on your 
favorite instrument. 


FREE Print and 
Picture Sample 


See how easily you may learn to 

play your favorite instrument in 

Well Worth it spare time at home at amazing- 

po apont cm the ly low cost. Mail coupon today. 

ow how the aohest cam oat Address: U. 8. School of Music, 

outacourse for so smal! a fee."’ 812 Brunswick Bidg., New York 
7. Ss No. 10, New York. 





earned Quick 
**I learned more m 
sonths than I ho; 
var lessons are practi 
S.,.Johnson City, 11! 


Heron Bay. Ontario. Canada 
-_—_—— —— ee 
U. S&S. School of Music, 812 Brunswick Bidg., New York 10, N. Y. 
Please send me FREE Print and Picture Sample and Illustrated Book- 
let. I am interested in the instrument checked below 

(Do you have instrument seereeen a 

Piano Piano Accordion 
Guitar Saxophone 
Violin Trumpet, Cornet 


Name 


Tenor Banjo 
Modern Elementary Harmony 
Other instrument 


(Please Print) 
Street 


City Stat 
PActual pupils + ea on request. Pictures by professional moucls 
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COYNE “Learn-by-Doing’ Shop Course 


- RADIO Gamunications 
and ELECTRONICS 


ELECTRONICS 


GET READY NOW FOR AGREAT VICTORY FUTUR 
| DU Finance Your hia 


RADIO RECEIVER 


War hae created tremendous o ath ane for men in 
RADIO OPE RAT ING AND ELE CTRONICS. Here 
is the practical ‘‘Learn-by-Doing"’ shop training in 
this big field. Not by correspondence, but actual ex- 
perience on real Radio and Electronic apparatus. 


START NOW—PAY LATER! 


I make it easy for you to come to Chicago for my 
practical training. Don't let lack f money hold you 
back! You can pay tuition AFTER YOU GRADUATE, 
I'll even help you secure part-time work while at 
Coyne to help pay living expenses. My plan has 
aided thousands — coupon brings complete 
details. 


Prepares for Gov't License 


Many of the better Radio jobs require 
U. S. Govt. license. Coyne has pre- 
pared hundreds of men for this test 
Our graduates hold good positions in 
broadcast stations, air transport, police 
radio and motion picture studios 


You'll Receive Personal instructions on 
Fascinating Radio and Electronic Apparatus 
It's the thrill of a lifetime when you first operate the 
amazing variety of up-to-the-minute Radio and Elec- 
tronic equipment at Coyne! Experts show you each 
step, train you thoroughly. You'll learn to send Code 
rapidly — do actual trouble-shooting on Television, 
short-wave and electronic devices. With this training 
you get my LIFETIME EMPLOYMENT SI RVICE. 

I train you for a real job, then help you get it 


ee: ©. LEW, Prosaen 


ELECTRICAL SCHOOL 
RADIO DIVISION 
= 500 S. Paulina Street, Dept. 93-4H, Chicago, lll 





DEC 


EMBER, 


1943 


Buy Wor Savings Bonds and Stomps regularly. 








Find out all about the sensational new future for 
Coyne-trained Radio Operators and Industrial Elec- 
tronic Specialists. My FREE BOOK is full of photes 
G t the and job information. There's a 4 in 
e this vast field for YOU. Age, lack of 
experience bars no one. Coyne has been 

FACTS! training men 44 years—is nationally fa- 

® mous ct now. Use handy coupon. No 
obligation; no salesman will call. Don't delay. Send 
it today! 
. 
See How Easily 
Radio Shop 
* 
Training ! 
MAIL COUPON 
see eceaceaen eee eee ee 
g H. C. LEWIS, Pres., 

RADIO DIVISION 

g COYNE ELECTRICAL SCHOOL, Dept. 93-4H 

g 500 South Paulina St., Chicago, Il. 

8 Without obligating me, send your FREE BOOK, 
“Your Future in RADIO”, and tell me about your 
“Pay-Alfter-Graduation”™ plan. 

MADER. .cccccccccccccssccscccccesesesscese eee 


ADDRESS 


CIT 


Y 
“TrrrTrTrTrrerererererrrrit tt 
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HERE IS YOUR SUCCESS CHANCE 
BE A 


RADIO-ELECTRONIC 
TECHNICIAN 


SPRAYBERRY TRAINS YOU QUICKLY 
FOR WAR AND PEACETIME WORK 


YOU GET A DUAL-PURPOSE RADIO SET 


The offer I make you here is the opportunity of a lifetime. It's 
your big chance to get ready for a wonderful future in the swiftly 
expanding field of Radio-Electron- 
ics INCLUDING Radio, Television, 
Frequency Modulation, and In- 
dustrial Electronics. Be wise! NOW 
is the time to start. No previous 
experience is needed, I supply you 
with Radio Parts which you use to 
gain pre-experience in Repair 
work. These same Parts are used 
for testing and for Signal Trac- 
ing, etc 


PREPARES YOU FOR A 
BUSINESS OF YOUR OWN 


+ +++ or Good Radio Jobs, Civilian or Military 


The Sprayberry, course starts right at the beginning of Radio. 
It gets the various subjects across in a clear, simple way. I make 
it easy for you to learn Radio Set Repair and Installation Work 
by practical, proved, time tested methods. I teach you how 
to install and repair Electronic Equipment. Soon you'll be quali- 
fied for a good paying job in one of the nation’s Radio plants 
doing war work OR, if you enter the Arm Navy or Marines, my 
training will help you win higher rating and better pay. 


JUST OFF THE PRESS! 


“How To Test and Repair Radio 
Sets Without Meters’’ 


FULL RADIO SET 


Developed 
berry Lah« 


YOURS FREE THese eee 
TWO VALUABLE, (eae r 


BOOKS. 


Wye |MAIL COUPON 


wy a ACADEMY OF RADIO 
. L. Sprayberry, President 

cas. M University Place, N. W., Washington, (9) BD. Cc. 

Please rush my FREE copies of “HOW to TEST and RE- 

PAIR RADIO SETS Wi ithout METERS" and “HOW to 

MAKE MONEY in RADIO 

Name 

Address. 


City ; 
Mall in plain envelope 
a = Ce ed 


"ae 


ww paste on peany postcard 


a 
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LEARN AT HOME 


Are you adult, alert, ambitious, willing to study? 
Investigate LAW! We guide you step by step— 
furnish all texts, including 14-volume Law Libra- 
ry. Training prepared by leading law professors 
and given by members of bar. Degree of LL. B. 

conferred. Low cost, easy terms. Send NOW for 
Free, 48-page “‘Law Training for Leadership.” 


EXTENSION UNIVERSITY, Dept. 1283.1, Chicago 
A CORRESPONDENCE INSTITUTION 


WARTIME PHOTOGRAPHY 


—while preparing tor sound future careers! Trained 
men and women photographers are needed now more 
than ever before. Qualify at largest, oldest school that 
bas trained many of today’s most successful photographers. Over 450 
WN.Y.1. trained men winning promotion, higher pay in photo divisions 
of Armed Service. Resident or home study courses. No classes. Start 
immediately. Big FREE book gives details. 
Mi. Y. INSTITUTE OF PHOTOGRAPHY, Dept. 5, 10 W. 33 St., New York 1, W. Y. 


STUDY AT HOME 


ith A Chartered Ed 
Courses in ENGINEERING: Electrical. cal. Drafting. 
Architectural, Steam, Aeronautical, Radio . Mining, In- 
dustrial, Hig ye Petroleum. Marine Chemi feal. 

in ARTS AND SCIENCES: Philosophy; Education; Letters 
Public Health; Medical Juri sprudence; Psychology; Seciotleey: Physics; 
Chemistry ; Geology : Pol. Science; Theology eeneee and 
Commerce; Accoun ing: Mathematics: Statistics; : Aaricultar 
McKintey-Roosevelt Incorporated. 46 Road. eridan Road. Chicago, 40 40 











10-AC, Sheridan 





Now Plates CHROMIUM! 
ALSO GOLD, SILVER, NICKEL, COPPER, ETC 
You Profit! 
New, pat 


tented invention makes possible 
big earnings AT HOME. Replate auto- 


simple, quick. Genuine Gold, Silver, Nickel; 
mium, etc. Everything furnished. Outfit 
complete, ready for use. shop required. 
Clear from $2 to $5 an hour in lifetime busi- 
ness. l investment starts you in business. 
Steady repeat. Mochine can_ pay for itself in 
week. Send TODAY for FREE SAMPLE 
and illustrated BOOKLET can have 

- py rom a ap atadeael YOUR ROWN 
pon gatisfied customers. Act at once! 

WARNER ELECTRIC COMPANY 
663 N. Wells St., Chicago, tl., Dept. 408 


FREE BOOK & SAMPLE 


WARNER ELECTRIC CO., 663 N. Wells St. Chicago, Ill., Dept. 408 
Gentlemen: Send me Free Sample and Illustrated Booklet. 


Name 


| 

| 

! 

Address — ff 
aan 











tL. eee ee eee ee ee 


City State 
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— USEFUL 
AUDELS AIRCRAFT WORKER $1 


Answers Your Questions on 1—Aircraft Materials, Terms, Parts 
2—Blueprints, Working Drawings. 3—Mathematics, How to Fig- 
ure. 4—Layout & Bending. 5—Tools & Machines. 6—Riveting, 
Spot Welding & Hints. 7—Fabrication, Angles, etc. 8—Assem- 
bly, Fuselage, Wing & Final—How to Use Tools. 9—Tables & 
Data, Symbols, Army & Navy Specifications, etc. 240 Pages Lllus. 


AUDELS SHEETMETAL 
PATTERN LAYOUTS 


Developed by Experts for Sheet Metal Workers, Layout Men & 
Mechanics. A Practical Encyclopedia in 10 Sections, size 7 x 10 
x 2——1125 Pages—i50 Layouts—1600 Illustrations. 1001 Key 
Facts. Fully indexed for ready reference in answering your layout 
problems. Covers all phases of sheet —; ~ work including Pattern 
Cutting, Pattern Development & Shop Proce 


AUDELS SHEETMETAL WORKERS 
HANDY BOOK $ 


Practical inside information. Fundamentals of Sheet Metal Work. 
388 pages. Illustrated. 11 sections. Clearly written. Essential & 
important facts, figures, pointers in everyday language. Ref. Index. 


AUDELS WELDERS GUIDE 


A concise, practical text on operation & maintenance of all welding 
machines for all mechanics. Over 400 pages, illustrated. Covers all 
methods of electric and acetylene welding including airplane work. 


AUDELS ANSWERS O 
BLUE PRINT READING 


For Mechanics & ae p ne all types of blue print reading 
including ship & airpl 6 pages, INI: illustrated. 


AUDELS NEW “MACH 
TOOLMAKERS HANDY BOOK.. .$4 


Covers modern machine shep practice in all its branches. 5 prac- 
tical books in 1. New from cover to cover. Tells how to set up & 
operate lathes, screw and milling machines, shapers, drill presses 
and all other machine tools. 1600 pages, fully illustrated, 5 x 64 
x 2. Indexed. 5 sections. 1—Modern Machine Shop Practice. 2— 
Blue Print Reading & How to Draw. 3—Calculations & Mathe- 
matics for Machinists. 4—Shop Physics. 5—How to Use the 
Slide Rule. 60 chapters. Easy to read and understand. A shop 
companion that answers your questions. 


AUDELS MATHEMATICS & 
CALCULATIONS FOR MECHANICS $2 


Mathematics for home study or reference. 700 pages, 550 illus. 
Practical mathematics from beginning. How to figure correctly. 
Easy, correct methods coverjng a complete review. Ill. & Indexed 


AUDELS AUTOMOBILE GUIDE.. 


A practical quick ready reference book for auto mechanics, “serv ice 
men, operators & owners. Explains theory, constry~tion & servic- 
ing of modern motor cars, trucks, buses & aute pe Diesel en- 
gines. 1540 pages, fully illustrated. 55 chap ws. Indexed. A 
standard book for mechanics. New fluid drive covered. 


AUDELS DIESEL ENGINE MANUAL $2 


A practical, concise treatise with questions and answers on the 
theory, operation and maintenance of modern diesel engines in- 
cluding General Motors 2 cycle Diesel. 384 pages, fully illus., 
flexible binding. pocket size. All details plainly brought out, this 
book is of extreme value to engineers, operators & students. 


AUDELS RADIOMANS GUIDE 


A key to the practical understanding of radio including Frequency 
Modulation, Television, ete., Aircraft & Marine Radio. Forradio 
engineers, servicemen, amateurs. 772 pages. 400 Illustrations & 
Diagrams. Photos. Review Questions & Answers, Reference Index 
Authentic, clear, concise. 


AUDELS HANDY BOOK OF 
PRACTICAL ELECTRICITY 


For maintenance engineers, electricians & all electrical workers 
1440 Pages, 2600 Illus. Covers important electrical information 
in handy form—including Marine Wiring, Radio Principles, 

Welding. Indexed. A Key to a practical understanding of electricity. 


AUDELS CARPENTERS & BUILDERS 
GUIDES—4 Vols. 


A practical illustrated trade assistant on modern construction for 
carpenters, joiners, builders, mechanics and all woodworkers. 4 
vols., 1600 pages, 3700 ey s, L enn covers. Each volume 
pocket size. Sold separate 


AUDELS PLUMBERS & “STEAMFITTERS 
GUIDES—4 Vols. $6 


A Practical Trade Assistant & Ready Reference. Explains in plain 
language & by clear illustrations, diagrams, charts, graphs, pic- 
tures principles of modern plumbing —_ including Marine 
Pipe Fitting and Air Conditioning. 4 Vols.—1670 Pages—3642 
Diagrams. Each Vol. Pocket Size. Sold Separately $1.50 a Vol. 


AUDELS WIRING DIAGRAMS 


210 Pages. Illustrated. Gives practical facts on wiring of elec- 
trical apparatus. It explains clearly in simple language how to wire 
apparatus for practically all fields of electricity. Each diagram is 
complete & self-explanatory. Highly Endorsed Pocket Companion. 


AUDELS ELECTRONIC DEVICES. . .$2 


Tells What You Want to Know About Electric Eye. Easily v nder- 
stood. Covers photo-electric cells & their applications. Amplifiers, 
illumination, frequencies, voltage, photocell, tubes, Ohm's Law, 
wiring diagrams, etc. 


AUDEL, Publishers, 49 W. 23 St., N.Y. 10 





AUDELS 


‘en 
MECHANICS 


AN AUDEL GUIDE IS A GOOD FRIEND! 


Use the brains and experience of others in these Guides of the 
Trades. Save time and money with right methods, short cuts, 
labor saving ideas. CHECK NOW! You can look over any Audel 
Guide in your home. Start the Easy Payments if satisfied. 


MAIL ORDER 


i S raah AUDEL & co., 49 W. 23rd St., New York 10 
Please mail me for 7 days’ free examination the 
f books marked (X) below. I agree to mail $1 in 
1 7 days on each book or set ordered, and to further 
mail $1 a month on each book or set ordered until 
I have paid purchase price. 
If Iam not satisfied with Guides I will return them. 
- Audels PUM HYDRAULICS er COMPRESSORS $4. 
) Audeils WELDERS GUIDE i: eS OO Se 1. 
) Audels BLUE PRINT READING - ‘ oe 2. 
] Audels SHEET METAL WORKERS Han dy Book . 1. 
}) Audels SHEET METAL PATTERN LAYOUTS 4. 
] Audels AIRCRAFT WORKER. m 1. 
Audels MATHEMATICS and CALCULATIONS tae * 
udels MACHINISTS & TOOLMAKERS a ream 4. 
Di ENGINE MANUAL. . ° 
udels MECHANICAL Dictionary ... — 
udels AUTO GUIDE e 
udels MARINE ENGINEERS HANDY BooK ° 
Handy Book 
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ty 


meers Guide 
— MECHANICAL DRAWING COURSE 
gers Mechanical DRAWING and Design 
MILLWRIGHTS and Mechanics 
ind Builders 


and Builders Guides 
PAINTER and DECORATOR 
GARDENERS & GROWERS Guipes (4 vols.) 
ENGIN rom Gui 
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TION . 
ms Aids to ENG a” EXAMINATION ° 
jogers MACHINIST GUID , sa . 
udels WIRING DIAGRA Ms 
| Audels a A of PRACTICAL ELECTRICITY 
Audels ELECTRICAL POWER CALCULATIONS . 
] Hawkins oy thar Guides at $1. each °° 
Audels EL roo e DEVICES . . . © «© « « 
— ELECT RIC : ; i Se a 


GUID 
Audels New ELECTRIC LIBRARY at $1.50 a Volume 
Vols, I, U1, 111, IV, V, VI, VEl, VENT, EX, X, x, xi. 
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AVIATION 


FOR YOUR CAREER 
PLUS WAR SERVICE 











| 

7 Before you are 18. MAKE YOURSELF THE KIND 

ad AIR SERVICES WANT .. THE KIND THEY 
3-Fold Chance to Become Profitable i aes ee 
VANCE RAPIDLY Since 1929, Curtiss-Wright 
" 2 Tech has been specializing in modern and pro- 
saving or time-saving device . . . your gressive training for Aeronautical Engineers and 
improvement on a machine . . . your Master Aviation Mechanics. (No flying involved.) 


racdget that does some job better or does Write for full information. Include name, address 
and date of birth. Dept. PS-12 


Do you realize the value of your labor- 


a job automatically that has never been done 


before? Man en m s over! 
for Man—then think this over <URTESS WRIGHT 


NOW is the time to have 

your application prepared HOW TECHNICAL AS imsTiTuTe 

and prosecuted because 

pane > a ve ys epee ne WE CAN HELP YOU é GRAND CENTRAL ‘AIR TERMINAL 

& imi gf tpnei coming 

peacetin =” animation . Glendale (Los Angeles Co.) California 

7 - . oo 7 ry thoroughly trained = 

while they are out-pro Staff? here at Victer J. 

ducing the Axis Thus— ~ > 

if your invention wil! help Evens & Co., competent 
= ae ly takes care of all me 


w ‘ - 
ment may adopt it. Or-—  etaile ter yeu . | 
one or more war goods greseeure followed “by 
- , - . > Ad many inventors. The ex- 
het —when peace come c—_ om Ay aa - ow to m a e a 1 od 
Then—when peace comes your assurance that your 

wi 


—many opportunitic smay patent application 
present themselves. Even be prepared in the a. 


if your invention } manner and speedily li 
peacetime use 1 pushed to a conctusion. 
DON'T WAIT. Cash We've served men tike iving on da Sma arm 
t ; Post ead mS oh nk \ you for nearty fifty years. 
. HATEVER YOUR IN , ’ : | Want a small farm? Own one now? If you do want the en- 
Pp oe P cae ae — x SOMETHING aBGon — THE joyment of security, a good living, pleasures of rural life, the 
GET THESE BOOKS—THEY’RE FREE—THEY | freedom in being your own boss, FIVE ACRES AND INDE- 
TELL YOU WHAT TO DO PENDENCE —the all-inclusive book by M. G. Kains, world’s 
Patent Protection’’ and ‘‘When and leading. small farm expert—shows you how to select, how 
Sixty-eight pages of val easily to run your farm successfully. 
a a. This book tells what kind of farm to rent or buy; how to 
choose it; finance it; what and how to plant; choice and care 
of livestock, poultry, bees, 
etc.; essentials of fruit and 
vegetable growing; fertilizers; 
SUCCESS COMES TO irrigation; spraying; cultiva- 
THOSE WHO ACT! tion; harvesting; storage ; saie 
of products and by-products. 
SEND THIS COUPON Every page packed with proved 
ways to make the small farm 
TODAY— self-supporting—even profita- 
ble. Abundantly illustrated 
with workable plans and 


Victor J. EVANS « Co. fiz 


away from city wor- » ee 

’ ties, war shortages, GREENBERG: PUBLISHER 

¢ | oc eae beer tees ae 
I me A ¥ 

s | tion. Use this book DEPENDENCE at $2.50 postpaid. 

' as your guide. If If not satisfied. I may return it 
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Registered Patent Attorneys for Nearly 50 years 
740-P MERLIN BUILDING © WASHINGTON-6, D. C. 


, Patent F ‘ and Wher 
' 1 ‘ t Ev 


within 7 days for full refund. 
for full refund. 


Payment enciosed [) Send C. 0. D. 
$950 Fate 
Examination 


NAME 
ADORESS 


city & STATE 
see ese eee e = al 
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IT WAS A CHEMCRAFT 
OUTFIT THAT FIRST GOT 
ME INTERESTED IN 
CHEMISTRY 


AND IT WAS YOUR KNOWLEDGE 

OF CHEMISTRY THAT HELPED 

PULL YOUR OUTFIT OUT OF 
A TOUGH SPOT 


r 28 years 
Chemcraft nas help- 


to 
people 
ed young the prin- 


sized. F 


NOW WITH NEW AND EXCLUSIVE FEATURES! 


No. 10: A big Chem- 
craft laboratory cabi- 
net with a splendid 
assortment of 


eee Oe cae OOO 


R 
sssiz as - ? chemicals and ap- 
TSREo fatal ‘ ae paratus, including 
en & & Hie ns ay . , “é ! the Bryan Illus- 






ee trators, the Chem- ~ ‘ 
ya of craft Balance, Al- Wo, 5: An outfit to be proud 
a awk cohol Lamp Blow of, with 61 chemicals and 
wl lz j Torch,and Special pieces of apparatus, and 
“4a Manuals describe ™a#nuals describing over 590 


. experiments. Also many 
ing over 750 eX- <necial features including 
periments. the Bryan Chemical Illus- 


Other Chemcraft Outfits from $1.00 to $25.00 Price $10.00 _trators, Price $5.00 
illustrated at top, Outfit No. 15 


YOU PAY NO MORE FOR | 
CHEMCRAFT’S EXCLUSIVE FEATURES SEND FOR 


Pee ee FREE 
SE 





® Chemical Magic 
® Chemcraft Alco- 
hol Lamp Blow 
Torch for Glass 
Blowing 
® Directions for the Construction of Laboratory 
Apparatus and Work Benches 
® Extra Manvals on Special Branches of Chem- 


85 Prospect Ave., Hagerstown, Md. 


“The Age of Chemistry.” 


TWE PORTER CHEMICAL COMPANY, 


Send me your Free Book, 


istry 

® Chemicals Marked with Formula, As Well As 
with Name and Number 

® Largest Assortment of Highest Quality Chem- 
icals and Equipment 


Look at CHEMCRAFT before you buy any 
chemical outfit. If your dealer is out of 
stock, you may order direct from us. 





THIS BOOK Shows You 
_ HOW TO BUILD A MIGHTY 
. \ ARM AND 16-in. BICEPS 


“| ONLY 25¢ TOYOU 


A COMPLETE PICTURE COURSE ON ARM BUILDING 


g nt with the power and grip to obey your 
se arms were scrawny pieces of skin 
ar ; bone have t os th o ~ ne na sl » developed Fe 
secives i str er { erful “port with bulging biceps 
nd brawt ‘ rn solid arms of power that are re- 
apected by men and admired by women. 


Learn The WORLD'S GREAT SECRETS OF ARM STRENGTH 


This course ts capqetatly = to Da iid query L_. ascle in your arm. 
‘ d like a he wseshoe, 


on pis 
Mic: 


Why not get an arm of r 


ul desires Neak! 


f mee 3 

3 wit! sinew, 

like to have a magnifi ent. one a "like "the fowe pictured a 
You can’ t make a mistake. The strongest armed man fn the pone wrote 

' for y His great exper > 

at You “« 3 1 
alveted a — « . See ony. & yu are nol 
limited ¢t the ding a Mighty Back, Moulding my 
Mighty Chest, Mo mul tine a Mighty Grip, Moulding Mighty Legs. 


SEND FOR THESE FIVE FAMOUS COURSES 


FORMERLY $5.00 EACH. NOW IN BOOK FORM 
ONLY 25c EACH OR ALL 5 FOR $1.00. 

Mall your order now and | “NERVES OF STEEL, MUSCLES LIKE TRON’ 
will be included 4 gl ’ & priceless book to the strength fan and 
builder. Full of . tures of marvelous bodied men who will 
S -rogressive Power Course has done for 
i you _ into a man of mere us muscular sym- 

r . Reac . out... ras s 
Owe NST. or Pursicat CULTURE 
ve. 3. M. Y. 


‘ FREE 


Book With Photos of 
and how you con become one of them 


muscle 


Famous Strong Men 


if You Mail Coupon NOW! 
JOWETT INSTITUTE OF PHYSICAL CULTURE 
236 Fifth Ave., New York, 1, 8. Y. 
George F. Jowett: 
good to me, Send, 
the courses che 
enclosing 
0 All S&S courses for . 
o Roulding a ighty o movi 
» _ rm, 2 
GEORGE P. OC Mouldin “a Mighty o fourdi 
oo Send’ at: ©. 0. 'b'tb1 plus post 
“ Co nd all courses C. O. ( vu » 
of —— age). No orders tess than $1 sent C. &d. 
Holds more 
strength records 
8 than any other 
teacher or athlete. 


aMighty 
Yr Mighty 
Mighty 


. ee 


A@nccecse 


Name... c<cccccccocoeooss 
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There’s a Thrill in Bringing a Crook 
to Justice Through Scientific 


CRIME DETECTION! 


I have taught thousands this exciting, prottabie. 
pleasant profession. Let me teach you, too. in 
your own home. Learn Finger 
Printing, Firearms Identifica- 
tion, Police Photography and 
Secret Service Methods thor- 

oughly, quickly and at small cost. 


53°, of All American Bureaus 


Identific ation employ students 
A. ou, too, 
ole a detection job with good 
eteady employment. But don't delay 
get the details now. Let me show you how easily F we E Ertl! 
and compietely I can prepare you for this fascinat < af Thrill 
ing work, during spare time, in your own home. ik BOOT 
oe may pay as you joore. — today or 
Be sure to sta 


INSTITUTE OF ‘APPLIED SCIENCE 
1920 Sunnyside Ave., Dept. 1369, Chicago, Ill. 


Large Manufacturer Will Pav 
Cash or Royalty for New Items 


Here is your chance to cash in on your inventions for new 
products made of metal. These can include machine parts 
new equipment, or production parts. Write fully, giving de- 
scriptions, send sketches if needed—tell us your price. We will 
arrange meeting if interested—or return your material. Write 
M.M.C., Lith Floor, 353 Fourth Ave., New York 10, New York. 


BARGAIN CATALOG 


FREE 


25,000 books of all publishers list- 

ed in our 49th Annual Bargain Catalog of 320 pages. Old-time 
favorites—latest “best sellers.’’ ference, Fiction, Juvenile 
History, Scientific, etc. Supplying schools, colleges, libraries and 
thousands of individual customers. Send pos' tcard today for our 
new 1944 catalog, “Bargains ks. 


THE BOOK SUPPLY COMPANY, DEPT. 148 
564-566 West Monroe St. Chicago, Ill. 


New D 








Modernize Your Gua! Improve Your Score! 

Most durable grips made. Positively un- 

breakable! For Colt, Smith & Wesson, Hi-Standard. 
Ortgies, Luger & Mausers ir a wide choice of beautiful 
designs in ivory, pearl, walnut, onyx, etc, Low prices. FREE 
CATALOG. Dealers Wanted. 


SPORTS, INC. ,(Mirs.) 2850 N. Clark St, Dept.$12, Chicago, lil 


REFRIGERATION 


Repair and improve all refrigerators. New manual tells how. Charts and 
Pictures to help you. Price only $1.00, postpaid. Money back guaran- 
tee. Supreme Publications, 328 S. Jefferson St., Chicago, Llinots. 


FREE Music Catalog 


Over 1300 Standard, Classical and Teaching Pieces 

for piano, violin and voicein World Famous McKinley Sheet 
usic and ditions... the teachers’ standard for nearly 

half century. Write foday for FREE catalog. Dept. 3399. 


McKINLEY PUBLISHERS, Inc., 1507 E. 55th St., Chicago 


POWERFUL VISION — LONG RANGE 








6-POWER TELESCOPE $2.49 


tting ships, planes; watching sporting events. people 

biack life-time plastic eyepieces with scientifi- 

Objects 600 yards away appear as 100 

both moving and stationary 

satisfied, return for 

d SEND NO MONE J a , 1g $2.49 plus few cents 
postage on ivery. Cast Don’t wait produc 
tion of tele pes may been on binoculars 


Vogue Telescope Co., B-508, Chicago. 


t& ; 
cally ground ; lens. 
yds distant mple to 
ects iS FREE 


curtailed 


7759 S. Halsted, Dept. 
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MEN! Whether You are 6 or up 1050 | = 
Sewe Your 


GOOD WAR ill 


CE-TIME FUTURE! 


WITH A PEA 


% ELECTRICITY is one of the most important 
factors in our war effort. Thousands of trained 
Electricians are needed NOW. And after the 
war, Electricity will continue to be tremendously 
important! Why be satisfied with a no-future job 
when I make it SO EASY to prepare for a goed 
war-time and peace-time job with a REAL 
FUTURE? 


wr! ELECTRI 
yy sti By Doing in l2 Weeks 


Get into the fascinating, fast-growing, well- —train on real electrical machinery. Not a 
paid field of Electricity—a field that offers SPECIAL OFFER! correspondence course. Here you learn air- 
you opportunities and a future—in good plane ignition, wind armatures, learn power 
times or bad times—a field that is a perma- plant operation, do house and factory wiring, etc. 
nent necessity in war or peace. Here is | Coyne training is easy to learn, You don’t 
your chance to prepare yourself for a last- , 
ing permanent future need previous experience or advanced educa- 
in . ey oe. a tion. You don’t need much money to get 
Here at Coyne, in 12 weeks, you can train 4 my training. I have many plans to help 
for your Big Opportunity. *‘Learn-by-doing”’ a . i the fellow who needs training but hasn't 
much money. Mail coupon for all the facts. 


INSURE YOUR FUTURE! Send for Book! 
GET YOUR TRAINING Frere ee setince of national depression, Duning ail these 


times Coyne has trained men for Good ps ay Jabe. Coyne train- 
FO, ing is tested and proven. Mail coupon and let me send — 
mM Wy eee the big free Coyne book and my complete story about 
I jon you get the training you need for a good Electrical 
b. Phisdocsnotobligate you. Soactatonce. Just mailcoupon. 


17 CATER f mc, Lew, COYNE ELECTRICAL SCHOOL 
500 S. Paulina St. Dept. 93-73 Chicago 32, Illinois 
gr gy Pog nn eae lea tateen aren oe comeameiaaE 


Coyne Training is EASY, PRACTICAL! 53 TE i resident n 
You LEARN BY DOING on real, actual $500 S. Paulina St. Guicege In tiltncle” 
IME machinery and apparatus. Don’t let . co ind we yous Pose tell me about wigas 

LIFET lack of money stop you. You can get to help etp me — including ding Paya Mutton atter-Craduatio 
Ale) =) training first—then pay for it in easy a en ome 

monthly payments after you graduate. . 
SERVICE If you need part-time work to help out eras 
Free to Coyne with living expenses, I'll help you get it. g ADDRESS.......ccccscesssensss ‘ 


ates! 
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TION 


N 
INED ME 


and in the Years Ahead 





The war is teaching a valuable lesson—success on the battle 
front and on the home front depends upon ‘raining. You can 
contribute mightily to your country right now by becoming an 
Aviauion specialist—by helping to fill the crying need for trained 
men to keep America supreme in the air. 

Embry-Riddle, in beautiful Miami, can make you a specialist 
in whatever branch of Aviation you choose. You'll be fully 
qualified for vital, profitable work NOW and in the years ahead. 
If you have a high school education or its equivalent, mail the 
coupon for 24-page booklet of complete information. NOW 
is the time to act! 


SCHOOL OF AVIATION 


MIAMI 30, FLORIDA 


send inforr 


—_ <= «x -_—— 
of Enroliments, Dept. 9% 
tion training at Embry-Riddle 

Link Instructor’s Course 
Master Instrument Cour 
Master Radio Course 
Aireraft Drafting & Design 
Aircraft 


_ 
Please 


Aircraft Mechanic 
raft Engine Mechanic Cours 


Course 


. 
Drafting & Tl’roduction Tlustratior 


COMBINED WITH 


Practical Mechanies Siimplitied 


Sept. w.304 Chiesge | * 
Short-Cut M 


i+xX= 


» Address 


ny 5 lish M grad : 5 
vw C ¥ ited Ro FREE -Now! 
THE Colles. of Swedish Massace 
Dept. 970, 100 E. Ohi St.. Chicago 11 
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MASTER DRAFTING MACHINE 


@ Biggest 
time saver for 
dimensioned 
sketches, 
lettering and 
layouts ever 
sold at —- This 
Low Price 

While they 
last. Limited 
Supply..only 


$3.95 


ORDER TODAY 
611 West Randolph St. 
CHICAGO, ILLINOIS 


RANDOLPH RADI : 
JIU-JITSU frre us 


Guaranteed Learn Easily Quickly step by step, Send 
10c to-day for trial lessons, full détails. 
MODERN SCHOOL OF JIU-JITSU Dpt. B, 5 W. 52 St., N. Y. 19 
STUDY AT HOME for PERSONAL SUCCESS and 
LARGER EARNINGS tl years expert instruction 
over 106.000 et sts rolled. LL.B. Degree 
warded. All texts he« d ayments. Senc 
for FREE BOOK w ecutive Guidance 











ay ggg EXTENSION SCHOOL OF LAW 
S. 8 East Huron St.. Chicago, 


Do you have to curtail your driving? Is your 
truck laid up? Your tractor idle? In short, is 
asoline shortage hurting you? Well, it needn't. You can 
wrate your own gas from waste w 1, or coal, and 
r! Such a generator can be made from scrap materials 
attached to our car truck or 
xd help beat the Axis! Cash in on 
ms $1.50. Limited 


obtainable, ar _S 
ive money, i 


owledge. c mmplete instructio 


THE MATTHEWS MANUFACTURING CO., 
DEPT. 110 CALGARY, CANADA 


BUY and px ut you in touch with 
y* py of mara ine i Or a ~ 


: 4 Stlheae ' 
tien to the “AMERI AN SMALL STOCK FARMER. 
ovrooor ENTERPRISE CO. 8V55, PEARL RIVER. BY 


Pins, rings and emblems. Over 300 de- 

sigrs. Finest quality. Reasonable prices. } 

oar x up. Write today for free catalog. 
O, Metal Arts Co., Rochester, N.Y. 


ye Broadcasting. Serv 
E »ctronics, Aviation Marine 

& Po Radio taught thoroughly 
weeks’ Engineering course equiv- 


alent to 3 years’ college sade work. School established 1874; 
all expenses low. Co-educationa!. Catalog free 


Dodge Institute. Dept. 503 Valparaiso, Ind. 


ARTISTS MAKE MONEY 


Find out your ability. Send name, age. occupation and 
address for Free Vocational Art Test. 
ART INSTRUCTION, INC., 12143 Art instruction Bidg.. Minneapolis, Minn 
(Formerly Federal Schools, inc.) 


BIGCER PAY THAN EVER! vivamins 


Local “Store Route’’ Plan pays men tike you 

bie meney—stenty : in wholesale business of your 

N eary. Sell Vit am ne to stores of 

. ts ew low retail price, 7 fo *, opens 

1 Handle ss s! ‘ plus 200 

Q kK prefit items ally ariver 

N perience need Amazing facts FREI 

TODAY 

WORLD'S PRODUCTS CO 

Spencer, Indiana 





Amazing Neu 
POSITIVE 10 DAY PLAN 
Gives You PERSONALITY 


Si e 
POWER “4° 


Now, a famous 

psychologist shows how 

you can have a new Vibrant 
PERSONALITY POWER in 10 DAYS—or 

no cost to you. Read this amazing offer. 


For years the secrets of Personality have been shrouded in 
mystery. Men and women took it for granted that some people 
were “born” with Powerful Personalities and that if you did 
not possess this mysterious “inner gift’ you were doomed to 
go through life unnoticed and unappreciated. Now—in the 
same way that a chemist “breaks down” a formula and analyzes 
each separate part—Earl Lockhart, formerly Professor of Psy- 
chology at Drake University and now Professor of Education at 
Ohio State, has broken down the elusive thing people call 
Personality. He has found that it is not a gift at all, but a 
combination or pattern of individual personal traits and char- 
acteristics. And—best of all—he shows definite, simple methods 
by which any man or woman can change the patch-work pieces 
of the pattern to gain immediate Personality Power. Read 
these revealing facts below—then read why Professor Lockhart 
wants every man and woman to have a chance to test his 10 
DAY PLAN without risking a cent of money. 


OUR Personality 

or your best friend. 
pression, What a 
usually you think of Personality 
thing good and favorable. But 
effective person has Personality, too—of the 
negative type—the kind that makes a bad im- 
pression or, what is worse, no impression at all 
The way you impress other people means 
success or failure in business and in socia) life 
as well. And the impressions others ‘‘receive 


can be your worst enemy 
When you hear the ex- 
Personality he has 

only as some- 
a weak or in- of 


first week of 
to discover your 
dominant in your 
POWER 
Now 


stron 


is kno 


one to suffer under th 
negative personality. 


POSITIVE PERSONAL 
using his method. He shows how ity? 


new personality 


personality pattern can be changed quickly and 
with positive effect—there is no reason for any- 


people like you is within your power to attain 


IMPROVE 
YOUR 
PERSONALITY 


Ay 
so May; i 


ba! DO YOU KNOW 


‘te, 





Do you know that even a 
forgotten experience of child- 
hood may be smothering an 
otherwise vibrant personal- 
Do you know how to 
find and correct these youth- 
ful inhibitions? Do you know 
that timidity, shyness, or a 
retiring nature may be the 
result of the food you eat, 
the colors you wear? Do you 
know how to find out exactly 


ITY POWER in the very 


and make them 
PATTERN 


@ traits 


wn and proved that the 


e handicaps of a weak or 
The secret of making 


depend entirely on the impressions you ‘‘send 
out. Your “Sending set is your personality 

In his amazing 10 DAY PLAN, Professor 
Lockhart shows how to rate and analyze your 
own individual personality. On the chart he 
supplies in his book, he shows you how to de- 
tect the weak points in the pattern of any per- 


Because Professor Lockhart realizes the tre- 
mendous, fundamental importance of getting 
his new discoveries and his method into the 
hands of thousands of people quickly, he has 
said that he wants every man and woman who 
sees this announcement to have an oppor- 
tunity to test his method for ten days. No one 


and scientifically what causes 
your own personality to be 
quenched and held back? Do 
you know that sex attrac- 
tiveness and personelity are 
associated—and 


sonality 


“fade out 
be changed by practice over a 
or weeks—and how the third 
CHANGED AT ONCE so that 


NO MON 


Send your name and address 
teday on the Test Coupon 
shown here. Within an hour 
after receiving the book, you 
can start the changes that will 
lead to new Personality Power 
Within a day you will begin to 
Within a week 

have gained new 

that will amaze your 
friends and surprise those who 
work with you. If you do not 
get these benefits, you get your 
money back when the book is 


how one group of traits that cannot 
be changed CAN BE neutralized so 
how a second group of traits can 


that the changes 
period of days 
group can be the next 
you can show 


EY NOW! 


returned within 15 days 
Don't postpone the action that 
can be so vital to your happi- 
ness. You have nothing to lose 
and worlds to gain. You can- 
not we fair to yourself unless 
you at least TRY the 10 DAY 
PLAN. And you must not put 
off this important new start 
Right now, before you turn the 
. send your name and ad- 
It is one decision that 
will make you happy all your 
life 


WILCOX & FOLLETT, Dept. 312, 1255 S. Wabash Ave., Chicago (5) ill. 


ing his method 


must be denied. AND 
if you fail to sense amazing new P’ 

SONALITY POWER within ten days after start- 
simply return his book within 
five days and the full price of $2.95 
will be refunded without 


if you fail to see radical inseparably 
ER- how you can make one im- 


prove the other? 





question or quibble. 


'10 DAY TEST COUPON 


WILCOX & FOLLETT, Dept. 312 
1255 S. Wabash Ave., Chicago (5) tl. 
I will test Professor Lockhart’s new 10 DAY PLAN for develop 
ing PERSONALITY POWER. Send me his revealing new book and 
the self-analysis ‘‘rating chart At the end of ten days. if I do 
not have positive satisfactory evidence of a new power in my 
own personality. I will return the book during the next five days 
and you will refund the full purchase price of $2.95 
I enclose 2.95 in full Send book C 
Payment You will pre pay postman 
pay postage. charges 


O.D. T will 
$2.95 plus 


ADDRESS 
CITY 


EOE mn te ecaneee Fh 
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racrmies § 
the Best Handy- 
Sized Dictionary 


Give 
WEBSTER’S 
COLLEGIATE 


EST because it is a genuine 
MERRIAM-WEBSTER, abridged | 
from WEBSTER’S NEW INTERNA- 
TIONAL DICTIONARY, Second Edition 
—the “Supreme Authority.”’ 110,000 
entries; 1,800 illustrations; 1,300 
pages. Price $3.50 to $8.75, depend- 
ing on binding. Look for the famous 
CIRCULAR TRADE-MARK. Purchase of 
your bookderaler. Mail coupon for 
fascinating Quiz and Picture Game 
—Free. G. & C. MERRIAM CO., 
Springfield 2, Massachusetts, 
Ga &C. MerriamCo., 406 Federal St., Springfield2, Mass. 
Please send me FREE Quiz and Picture Game also 
full information about Webster's Collegiate Dictionary, 
Filth Edition. 


Name 


Address 


—— — — ~~~ — ~~~ ~~ ~__ ~~ ——_4 1 


USEFUL Every operator 
XMAS 40d mechanic 
needs AUDELS 

AUTO GUIDE. 


This book saves 
time, money and 
worry. Highly en- 
dorsed. It pre- 
sents the whole 
subject of auto 
mechanics: 
Basic 
principles 
(onstruction 
Operation 
service 
Repair 
Handy Size. 
Easily 
understood, 


‘ 
NEW FLUID DRIVE, HYDRAULIC SHIFT 
AND DIESEL ENGINES FULLY COVERED 
Over 1500 pages—1540 illustrations showing inside views of 
modern cars, trucks and buses with jnstructions for all service jobs, 
5 ASH TO SEE IT 1 To Get This Assistance for Vourselt Simpty 
4 Fut in coupon Today. 


and Mail C 
AUDEL 


4 
5 


COMPLETE 2 _PAY | ONLY $ $1. Al MONTH — 
MAN AU 


“Publishers. 49° West 2 23rd "St, New ¥ York 
W AUTO GUIDE for free « 

you $i in (4 nen vous SS Sod eh Ag Fs 

wise | will return it. 


Buy Wer Savings Bonds and Stamps regularly. 





THREE MONKEY Cartoons 


packed with thrills one laughs. 
Include a Mickey Mouse 
Duck ¢ cases” film, and 


Every 3 Monkey Home Movie 
Give and show several this Holiday. 
Oswald Rabbit, Bosko and Donald 
Aviation thrillers. 
3 Monkey Features: SO ft. BMM. $1.25; 100 ft. 16MM. $2.50 
Christmas ++1205-A Hi and Dizzy 
Ship Wrecked 1209-a Ser nt 

At Your Dealers. Write F Catat 


HOLLYWOOD FILM ENTERPRISES, INC. 
6060 Sunset Bivd. ood 2 





NOW GET TOUGH 
DOUBLE-QUICK! 


Learn how YOU can be dangerous. 

Lick brutes twice your size with only 

your bare bands, even when they are 

armed. This powerful fighting system 

is unbelievably efficient. You don’t 

need ox-like muscles — it’s brains 

‘ that count! New, easy self-study 
course at amazi price. Free-trial 

offer and money-back guarantee. Hurry! Write today for FREE 
DETAILS. Nelson Co., 321 S. Wabash, Dept. M-503, C }, Chicago. 


elt-ipmeeyeilele) Mm Ofelia 
MeL Many Finish in 2 Years 


Go as rapidly as time and abilities permit. Course 
equivalent to dent school work— prepares for college 
entrance exams. Standard H.S. texta “lnate Diploma. 
hy H 8 subjects already completed. Si ae abjects if de- 

schoo! edacation is v 


s ‘Sng ind ugtry and socials ¥. Seat bel 
+ Scheot graduate. 
Bulletin on —L. No obligation. 
American School, Dpt. H946, Drexel at S8th, Chicago 37 
Write for 

FREE BOOK 
PUT THIS OTTAWA to work for you. 

, MAKE 


for vancement in 
be ii al! your 
your training neo 





MONEY! Wood is valuable 
Does more than 10 men. Easily 
and saws 


operated. Fails trees 
for 


limbs. Use 6-hp. engine 
other work 
M OTTAWA MFG. CO. 

1201 Wood St. Ottawa, Kans, 








Splendid opportunities. Prepare in spare 

time. Easy plan. No previous experience 

needed, common school education sufficient. 

Send for free booklet ‘“Opportunities in Pho- 

tography’’, particulars and requirements 
School of Photog 


American raphy 
1315 MichiganAve., Dept. 1369, Chieako- Ibi 


Help Kidneys 
If Back Aches 


ing Up 
Swollen 
> 





feel older than you are or suffer from Gett 
Backache, Nervousness, Leg Pains, Dizziness 

Ankles, Rheumatic Pains, Burning, or frequent passages 
If so, remember that your Kidneys are vital to your health and 
that these symptoms may be due to non-organic and non-systemic 
Kidney and Bladder troubles—in such cases Cystex (a physician's 
prescription) usually gives prompt and joyous relief by helping 
the Kidneys flush out poisonous excess acids and wastes. You 
have everything to gain and nothing to lose in trying Cystex. An 
iron-clad gv ste assures a refund of your money on return of 


yst ex empty package unless fully satisfied. 
Heips Flush Kidneys 


Do 
Nights 


you 


scant 


Don't delay. Get Cystex (Siss-tex) 
from your druggist today Only 35c. 
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ELECTRONICS 


TELEVISION 
now! 


More than 50,000,000 Radios in use. More than 
ever before, because of the shortage of new 
Prepare for the future. Get equipment, they must be serviced. Over 800 
roasy mow a" interesting Broadcasting Studios employ trained Radio 
a Television, "the _ Bigantic Technicians.. Electronics, a whole new industry, 
sases on ae principles, is growing at an 
amazing pace. elevision, too, will soon need 
fi eid of Today and Yo: its own corps of trained men. Get ready NOW 
Here is your opportunity to get into a per- 
manent field of fascinating and profitable em- 


SHOP METHOD HOME TRAINING *"~: 


BY A REAL, ESTABLISHED TECHNICAL TRADE SCHOOL [RAN DURING MILITARY SERVICE 


GET READY FOR YOUR OPPORTUNITY ... IT’S and Navy. In U. 8. Gov't. service OY 
HERE! Radio technical men are needed everywhere: afield in — install, Re ge and meistais > 
action, and at home in industry! Trained men are needed in the most technical equipment such _ - 
Army, N:vy and Air and Signal Corps, Government Defense Service secret ultra-high frequency appa- 

and Civilian fields. Now, in answer to repeated demands for Trained ratus to L er 3 airplanes, sub- 

Radio Technicians, National Schools has extended its famous Shop —— yer >. Ee = 
Methods so you can qualify right at home. You can quickly prepare rine —¥ PP case a 

to be of greatest service to your country and yourself. Yes, right at ORR CO rast. 


home, in your spare time. National's time-tested plan of Home BIG OPPORTUNITY FOR 


Training will definitely establish you, in a short time, so you can 
hold a good job in this fascinating field. Furthermore, you become NATIONAL GRADUATES 
equipped for an ever bigger career in the years of reconstruction For 38 years National Schools has trained am- 
after the war. oan 
— men = Top Pay trades. tely-equl be- 
nd you are the modern, completely-equipped 
NATIONAL GRADUATES — Training Shops of ‘National where we pre-test 
COMMAND ANY WIN GOOD JOB and preve every instruction sent to you. Train- 


Radio Lab. Specialist ing in your home is comparable to actual 
oF THESE JOBS “T got a nt a Seta 


laboratory practice. 
Telephone & Radio Co in their 

Redio Expert 2 PMB laboratory developing new Radio GET ON THE TECHNICAL FRONT 
Electronics Engineer equipment, It's a good 8 alary jot Unique training facilities give 
Radio Broadcasting , Douglas Nielsen, Jamaica, N. ¥ Kes Home Training based on 
esident School Shop principles 
Studio Technician Nat’! Treining Helps ; —methods not available from 
Television Technician “Promoted to Instructor \ any other source, to our know!l- 
You'll be amazed when you 


viation i in Circuit Analysis at ! \ edge. 
a * U. 8. Army Air Corps \ receive our Free Lesson 


Ship & Harbor Radio ’ here. You have helped \ and full details. MAIL 
Remanufacture wal “4 and are responsibie m + THE COUPON TODAY! 
or my success 
Industrial Sound Leland Gillum, , , RADIO EQUIPMENT 
o’ Scott Field, IIL INCLUDED 


KEEP PRESENT JOB WHILE LEARNING “eS Fetisentsh Spear 


Regardless of previous education or age, you can Train for Radio 


Continue your present job. Earn while you learn. If subject to Mili- 
tary Service, all the more important that you get pre-training. N A T | 0 N A L S C H 0 0 L 
FR EE = \ \ Los Angeles 
—= J 

LESSON (on. <a — 

yo’ ESTABLISHED 
& OPPORTUNITY BOOK 1905 

Coupon for new 
Gorm aoe —* . 
i t t , . 

fie big future of Radio. . National Schools, Dept. PS-12 (Mail in envelope or 
Electronics and Televi- : \ 4006 So. Figueroa, Los Angeles, Calif. Pete on penny postal) 


sion, and how you can \ \ Moil me FREE, without obligation, one Lesson ond Opportunity 


py peed — Book, with full details ocbout how | CAN become o RADIO Technician 


easy you can learn. No 
obligation. 


— THE START TO SUCCESS COUPON ou 


itis ciisbiavend)t0-sn.qnaleiendaetviinban oh dategidanieennanie 
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Be An ARTIST! 


PREPARE TODAY FOR THE 
FUTURE THAT LIES AHEAD 


p : Trained Artists Are Capable of Earning 
NEFORMATION 3 PRAY $30-sso-s7s a ween 
a Use your spare time to prepare for a profit- 
= a a? . ‘ ON LAYOUTS 2 able Art career! Start training at home, ‘vou! 


z + were ont interesti to study Art th 
NOW READY! 5A. COMMERCIAL ART. DE- 
A practical, illustrated Encyclo- SIGNING, CARTOONING all in ONE com- 
pedie covering all phases of y plete course Jo previous Art experience neces- 
> sary-we each you tep-by - ste Vv our Us} ca 
Sheet Metal Work including Pat- ‘ y home study hod” ath ne tretned the fame 
tern Cutting, Pattern Develop- BOO. st for Pleasure & ete all 
ment ry hop Bh. a en Rg service—and rode’ ten op- 
Developed by experts for Sheet 5 a3 portunities for you in Art. State age. 
Metal Workers, Layout Men, vis WASHINGTON SCHOOL OF ART 
ayy on ; = Suite 1312-F, 1115-15th St., W.W., Washington 5, D.C. 


10 ols Sodan, 300 Lareets 1en0 test Earn *60-4100 Per Week 
FULLY INDEXED FOR READY in ELECTRICITY 


REFERENCE in answering your 


layout problems. Easy to read Our SIMPLIFIED METHOD 

i ’ of ELECTRICAL IN- 
and understand. Well printed in STRUCTION trains you for PRACTICAL work in 
clear type. Flexible covers. GOOD-PAY JOBS in less time and at léss cost. Just a few weeks 





af . i ‘ prepares Yo 
COMPLETE ¢ PAY ONLY $1 A MO. A penny postal will bring « 

et this assistance for yourself simply su neuny ENGINEERING ‘WORKS 
Fj bd mand mail order today. BOX 129, DEPT. S-1 SUNBURY, PA. 


feu teotls gary mers 49 West 23rd St.. New York \ F T 

Maii AUDE 2 P wa jh pty ATTERN LAYOUTS BOOK. Price $4 on 7 Days 

Free Trial emit $1 in 7 days and $1 monthly until $4 is peid. 

Otherwise i ‘mits soturn e 

NAME --=« - =o ») A | N 


ADDRESS MORE DRAFTSMEN NEEDED in al! man- 
“ ufacturing and building lines—$30 to $50 a 
week and UP. Learn que tiy at home in spare 
OCCUPATION time. Selective Employment Service. Write 
- NOW for FREE Bulletin. No obligation. 

REFERENCE _ _ _ 3 American School 
Dept. DD946, Drexel at 58th, Chicago 37 














STUDY AT HOME for PERSONAL SUCCESS and 
LARGER FARNINGS. 31 years expert instruction 
over 106.000 students enrolled. LL.B. Degree 
awarded. All texts furnished. Easy payments. Send 
for FREE BOOK — ‘‘Law and Executive Guidance’’, 
AMERICAN EXTENSION SCHOOL OF LAW 


and RADIO Dept. 36-S_ 8 East Huron St., Chicago, I. 


TROUBLE Simmer 20 MECHANICAL DENTISTRY 


a profession offering uniimited opportunities. Most 


§ ov nd complete course embracing every branch from 

late Porcelain Work, which prepares you to work for 

4 © start your own business Individual instruction 
aie ee . : '. No books—no 

sin lasses. ita a mest. 

Mec OL “oF bs > yaa wT _ PaETsstRY 

0 oad St. adeiphia, Pa, 
; —— Your “Hidden Powers! 


You are a sleeping giant... learn how to release 
GUARANTEED BY our unused forces. Now re aay 
ng-course in everyday psychel« Pac or 
COYN E a aste influencing others getting ahead, 
et ; en %4 psychologists. Low price atis 
steed. FREE DETAILS, write today! 
218 Wabash Ave . Dept N38, Chie ago 





Needed by war workers, maintenat <e 
men, beginners, o nhc | \~ > ~: Nothing 
OVER else like it. Saves ti Oost your ARTHRITIS NEURITIS - SCIATICA 
NONE! « 
* 1K AT BOORS' , Why continue to suffer the agoniz- 
». 2. 500 Shop Prints, 3. Elec.- ee ing pains of these diseases when the 
Radio Dict . 4. Spare Time Jobs usual remedies have failed? Learn 
Large Size adio ten & os wnt =e 2. " - about a new trustworthy. modera. 
yr. sechnical ounee: oy on-surgic: reatment method is marvelous 
Electrical FREE! mail from COYNE staff, om frentunent ." “Sompletely. explained in the Ball 
and Radio trouble-shooting problems. Clinic’s FREE Book. Write today. No obligation. 
ya tteerg B- - 44H fh BALL CLINIC, Dept. 5100, Excelsior Springs, Mo. 
» jo re COYNE “Learn - by - Doing" Elec- 
and use them trical School. Rush coupen now! 
oe io, oan ee a 
Cc. LEWIS. Pres.. 93-4 FREE TRIAL ; 
Covme gurcrmic 10 SEhioon ‘ 
$00's- OUPON and Make up to $12 in a Day! 
a! ar 4 Rady eub oo hn him & - =. You can get this fine, tallored-to-measure suit for 
either return it « 4 then 88 menthly anti apes: et, Revie one penny o—-, by pong 
D - ew © rs om Triends. y pran also heips you make 
1-1. <email | up to $12 in a day without experience or house-to- 
howse canvassing. Hig opportunity—full or spare time. 
for REE! Write today for FREE 
CIOTH SAMPLES and ‘‘sure-fire’’ money making plans. 
For quick action write fully giving age te anne no 
CITy ATE r. 5 "collin, PROGRESS TAILORIN 
Eee » “Throop St., Dept. z-221, Chicago, 
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Do you want action vow—in a vital, growing war-time industry . . . helping 
to turn out fighting planes and jeeps and bombs and tanks? There's a big de- 
mand for men and women plastics technicians to fill important war industry 
positions ... and if you start your training now—at home—you may qualify 
for a place in this vital part of the war program. 


LOOK TO THE FUTURE 


Even more important is the question—what will you do when the war is over? Will 
you be among those fighting for jobs that may no longer exist? Or will you be well on 
your way to a permanently profitable career, or established in your own business, with 
plastics? 

Build your personal post-war plans on a sound knowledge of plastics. This country 1s 
already in the Plastics Era. The future of the plastics industry is so rich that some pre- 
dictions seem exaggerated and fantastic ... but the fact remains that plastics have proven 
themselves and are vital in the production of airplanes, autos, furniture, radios, trains, 


TS REPORT clothing, electrical appliances and equipment, machinery, tools, and hundreds of other 
ccess 


ywledge- 
to ackne : of my final 


certuh- 


products 
CHOOSE YOUR FIELD...Enter it thru PLASTICS 


You should be able to see for yourself what plastics will mean in virtually every field— 
the possibilities that will be available to those trained in plastics. Now is the time to 
prepare for your chosen field, as a plastics technician. 


LEARN AT HOME 
Make your increased hours at home pay you dividends. You can easily fit into your 
spare time your training for a career in plastics. You won't need to lose one minute 
from your present work... simply devote a few hours each week to enjoyable home 
study, like thousands of other men and women are doing who are helping their coun- 
y 2 try while helping themselves. The Plastics Institute course is an easy, practical tested 
the ume if as bee method which will help fit you for this promising and interesting field and if you 
on my wile are now working with plastics, it equips you for advancement. During the entire course 
caw” : your training is supervised by men well known in the plastics industry, in which they 


sSTUDEN 
$U 


with 


wor 
have been recognized as authorities for years. 


TIME 1S PRICELESS—ACT NOW! 
Find out how the Plastics Institute can help YOU. Mail the coupon for your copy of 
the large FREE, illustrated booklet, the “World of Plastics.” It is crammed with valu- 
able information abcut plastics, tells about the new plastic airplanes and other uses for 
this revolutionary new material . . . as well as about the oppor- 
tunities for YOU in plastics. Decide NOW to let plaszics point 
the way to YOUR success . . . send the coupon TODAY. 





AMERICA'S ORIGINAL 
INDUSTRIES TECHNICAL INSTITUTE mens ements 


1220-D Chanin Bldg. 626-DLaSalle-Wacker Bldg. 194 So. Alvarado St. 
New York Chicago Los Angeles 


- 
| 
a pate oe 


Plastics Industries Technical Institute 

626-D La Salle-Wacker Bidg., Chicago 

Gentlemen: Please send me the book let “World of Plastics” and information 
on your training program. I understand therc 1s absolutely no obligation. 


Name__— Age 


Street 


, 


GET FULL DETAILS NO Ge Dept.12! 
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Know Electricity as Experts 
Know it— and Get an Expert's Pay! 


What about your future’ Who is safe today? Surely not the man who 
is contented to stand still! Know your job thoroughly— prepare your- 
self for jobs ahead. To do just this thousands of men have used 


The Croft Library of 
Practical Electricity 


The Croft Library ts a complete electrical educator. It is founded on practice 
on 20 years of shirt-sleeve caperteace—en work as it ts actually done. It is 

mmo from cover te cover with the ki ard-headed facts you want 
Written nat the be r can qnaely Cz it, yet so sound, so thor- 
ugh, t hi 





paid electrical workers and 
about motors, 


tr rwriters and munictpel r 
very phase —the moat tmpreved methods of lighting a —and 
lamp effects, etc.—how to do a complete job, from planning it, to completion. 


Neo money down—easy payments 


Fill ts ope mat! the coapon ttached and we wil! send you the entire set of 

seven volumes for ten ye We ee all the risk — 
ume no obligation it cep the books oend SS: 00 tn ten 

days and the balance th 

see the books for yourself, 


EXAMINATION “couPON™7 


— — BOOK CO., 330 W. 42nd St., New York 18, MN. Y. | 
end me days’ examination peroval the Croft Library of 
Sere) Beste 7 vols. If satisfactory I will send you $3.00 in 10 | 





00 monthly anti! the price of $18.00 te paid. If not wanted, I 
urn the books ieatents (To Insure prompt shipment write 
platen ar fill in all lines. 


Name 

Home Address 

City and State 

Position 

Company  PsM- 12-43 
ol 


ce ee es es ss we ws we we ee a 





O BIG BUILDING BOOKS 


FREE ror 


EXAMINATION 


earn to draw plans, estimate, be a live-wire builder, do remodel- 
i@g, take contracting jobs. These 9 practical, profusely illustrated 
Beoks cover subjects that will help you to get more work and 
@ake more money. Architect sl design and drawing, estimating, 
@eel square, roof framing, constru n, painting and decorating, 
W@ating, air-conditioning, concrete forms and many other sub- 
Jeets are included. 


BETTER JOBS — BETTER PAY 


Keep busy now at good Pa y. and be prepared 
fer after-war building boor z pportunities 
age always for MEN WHO KNOW “HOW These 
beoks supply quick, easily understood training 
aga handy, permanent reference information 
tat helps solve building probier 


Coupon Brings Nine | Books FREE For Examination 


Qasemican TECHNICAL SOCIETY. Vocational Publishers since 1898 
exel at 56th Street, ae 37. tttinots 

w Yoqmay shin mothe pto- Date etition af vou \ “Building, Estimating. 

* any : » bu é the _- charges 

ly oat ated im ton @ De ™. and after thet only 

ans os eof only $2 an! aut obligated in aay 


UP - TO-DATE 
EDITION 


! 
many subjects. 


state 
nm, employer's name and 
@ reference. Men ia 
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KIDNEYS 
MUST REMOVE 
EXCESS ACIDS 


Help 15 Miles of Kidney T —_ 
Flush Out Poisonous Was v- 


If you have an excess of acids in — blood, your 15 
miles of kidney tubes may be over-worked. These tiny fil- 
ters and tubes are working day and night to help Nature 
rid your system of excess acids and poisonous waste. 

When disorder of kidney function permits poisonous 
matter to remain in your blood, it may cause nagging 
backache, rheumatic pains, leg pains, loss of pep and 
energy, getting up nights, swelling, puffiness under the 
eyes, headaches and dizziness. 

Kidneys may n help the same as bowels, so ask your 
druggist for Doan’s Pills, used successfully by millions 
for over 40 years. They give happy relief and will help 
the 15 miles of kidney tubes flush out poisonous waste 
from your blood, Get Doan’s Pills. 








OUTSTANDING VALUE 
Genuine Pigskin Combination $ 8 
Billfold and Pass Case Only 


New popular 2 1 style cious 
bill compartment Four transparent swing 
pockets for passes, enews et indy 
ecard pocket. Snap closing. Heaut fully 
made of long wearing Tan Pigskin 4 
Army. Navy. Marine or Air Corps Ins 
imprinted in Gold, if desired ttrmetively 

ed. 5 day trial. eeare if not satisfied. 
‘ ompare value for ONLY 82.98 Postpaid 


* % or €.0.D. plus few ota charges. Order 
early. 
Pe & Se . 
x 604, +. Portiand, 


What Every Mason Wants 


We have Masonic books and lodge sup- 
plies for Blue Lodge, Chapter, Com- 
mandery, Scottish Rite, and Shrine. 
OUR RITUALS ARE USED THE WORLD OVER 
Send for free catalog of books ard rituals for Masons, Odd 
Feliows, Knights of Pythias, Knights of Columbus, Elks, etc. 
EZRA A. COOK, Publisher, P.O. Box 796, SD, Chicago 90, III. 


LOW AS 
RADIO ELECTRICAL ENGINEERING EJ 3 


ELECTRICAL qe NEERING. Get good grasp of wide electrical 
id. M unde: Theory made casy. 
Inc. sy oS in radio, =: pédress. oto-electric 
to be super-service man, real vacuum tube technician. Tuition 
either course. Deferred payment plan. Servicemen needed badly. 


rite for free copies . ent zines, etc. 
LINCOLN ENGINEE Frantinete boxe 60 
WASHINGTON, 








scHoo 
(Formerty Lincoin, Nebr., 





GENUINE U. S. BARGAINS 


"53 page catalog re- 
order 





Learn to Send and Receive Radio Code at home or 
in Camp or prepare f higher proficiency and 
rating through easy r tical system used in train- 
ing radictelegraph specialists. Thousands of oper- 
iors necded. Write au 


co. 
Denver 1, Colo., U. S. A. A. 


1953: A New World 


The Commencement of Divine Order 

A New World is emerging from the present conflict. A New Society 
, eauiee to know ite standards a Citizenship, 
*. ite histery and achlevemen ‘a? 63 marks the 

beginning of a different ‘kind of world, What will it be like? How 

will it further human progress? Where will its cultural center be lo- 

cated? Read LEMURIA THE INCOMPARABLE, es of answers 

with anusual information. Free. No obligation. rite 


LEMURIAN FELLOWSHIP 


Los Angeles, California 











118 North Larchmont 
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WITH THIS EQUIPMENT AT HOME 


ee pAb 


ELECTRONICS 
COMMUNICATIONS 


America’s BILLION DOLLAR RADIO IRDUSTES de- 
Mands your most ee consideration for both TO- 
DAY’S EARNINGS and TOMORROW'S OPPORTUNITIES for 
advancement. Write today for FOREST" 8 BIG FRE OK 
that gives you timely facts about present and Bi 1 Radio 
and Electronic developments. See how you can prepare quick- 
ly, easily, for good pay and advancement. No advanced know!- 
edge of Radio is necessary. You get practical experience—at 
home—with DeForest’s 8 VALUABLE KITS OF RADIO 
PARTS AND ASSEMBLIES. You work out 133 fascinating 
experiments. You ‘“‘learn-by-doing.’’ Our instructors give you 
close, personal cooperation. When your course is completed 
our EMPLOYMENT SERVICE gives you the benefit of its 


DeFOREST GIVES You THIS close contact with Industry. But that’s not all: 
You “Learn-by-Seeing’—with Home Movies 
BIG 3-WAY COMBINATION Learning is FUN Poe meee | HOME MOVIE ET ROD. More 


1 You get fascinating, dramatic, easy-to-learn- effective! Easier! Faster! You show dramatic ACTION PICT 

from ACTION MOVIES right in your own room. films that take you behind the scenes—clearly ex- 
SEE Electrons on the march and other “hidden ac- lain some of the ‘hidden activities’ of Radio. Fol- 
tions” of Radio circuits while you are reading about ow and understand hidden action by means of ani- 
them—while you are working with them. You get this mated pictures. See Electrons on the march. Watch 
modern study method from DeForest’s . . . TODAY! a ~ in ——" Take agvantage of Se | 
4 ‘ ve ype of ‘‘learn-by-seeing’’ met nele Sam an 
2 HS grt procticel a> i TALUABLE , Industry use to speed training. Don't wait! Get this 
KITS OF RADIO ASSEMBLIES AND PARTS. Build | yh visual training NOW—from DeForest’s. Mail 
e Coupon! 
DEFOREST’S STUDENTS 


a Light Beam Transmitter, Aviation Radio Band 
Receiver, Wireless Microphone—and scores of other } 
circuits that you actually operate. GET THE “BREAKS” 
You get 90 up-to-the-minute loose-leaf lessons— **T wish to express my sincere thanks 
prepared uncer the supervision of Dr. Lee De- for your help in obtaining my new 
Forest, often called the ‘Father of Radio.’’ Lessons job. ‘Your employment service i work: 
are written in clear, easy-to-understand style. Help- the piace. ae poane.t Jeet aw A 
ful “fold-out” blueprints and diagrams illustrate to you for your efforts 
text and supplement hg a ay and your —James M, Smith, Ohio 
home laboratory experiments. Get the rey “*Your course was the only 1 stant 
FACTS about DeForest's training 1 received in reer ‘' mane 
Mail coupon today for your , 4 é the a a Radie-telesre- 
et , pher earning }a _ year te dic 
big, interesting Radio book ‘victory or You! Engineer with « sala that has been 
$2. 00 minimum and 200 maximum 
besides certain «llowances.’ 


w, 
—Sam jel Freedman, Conn. 
**My radio repair shop is In the cellar 
of my home, I operate it as a full 
time job. Am not employed elsewhere 
My highest week brought in $148.00 


since I took DeForest’s Training. 


TRAINING, INC. ~Henry C. Cordes, recbion N.Y. 
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a 


an 


US.A- 
our 
an 


INC. 
7’ s TRA! NIN o Chicas 


ee sommes 


. per ORES De ox aie 
sae 9535-41 N. Ashlan ad OUT OBLIGN’ atl) “or 
YOURSELF FREE and OR you!” Showtory eo 
< ne- x 
IN THIS Pe send “4 nd Hom - 


PICTURE ilastrated De Movi 
get Y our 
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Address 
City 
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PAA ae |6aon’t WORRY 
SHITE D Aaa TA PRYE needless discomfort and 


worry? Try a Brooks Auto- 

ne matic Air Cushion. This 

For $10.00 marvelous appliance per- 

Each month for one whole year, SCIENCE mits the opening to close, 


SERVICE, the national! Institution for 
the Popularization of Science in Wash- ; yet holds reducible rupture 


ington, will mail to you an exciting scien- : J sec , — , 
tific unit-—‘‘FUNdamentals of Science.’’ urely, comfortably day 


When you open it, you'll be in for 4 and night. Thousands report amazing results. 

thrilling experience. There—ready 

handle’ and . euperianent with 1 ili Light, neat- fitting. No hard pads or stiff springs 
to chafe or gouge. Made for men, women and 


actual specimens of scientific objects—- 
incovering nature’s hidden secrets. With each unit are children. Durable, cheap, Sent on trial to prove it. 
simple, amazingly interesting and complete explanations Never sold in stores. Beware of imitations rite for 
A Whole Year of Thrilling Adventures in Science—Right atHome Free Book on Rupture, no-risk trial order plan, and 


FPUNdamentals of Science’’—Unit No, 1—will arrive by re- roo 
irn mail. Then, each month for the next eleven months, you'll P f of results, All correspondence confidential. 


receive new and thrilling surprise’ packages—each unit com- BROOKS COMPANY, 160-C State St. Marshall, Mich. 


piete—nothing else to buy. The actual experiments you do at 


home will make science ‘‘live’’ for you as never before. = 

Subscriptions Limited So Mail Coupon TODAY ] 
But subscriptions to “FUNdamentals of Science” \ 4 rs | 
limited, so mail the coupon —— (Incidentally it wi * 


make a wonderful Christmas i for special friends.) 

SCIENCE SERVICE 
Organized 1921 as a non-profit educational institution, with OR A SWELL CADCGET? 
trustees nominated by the National Academy of Sciences, le in t 
Nat’! Research ee es ee ee es ee oe t's t —our wneer Pi t 
Covhcil, the Iscience se SERVICE | yet ~ iy reper 
Amer. Ass'n | 2729 § Street, N.W., WASHINGTON 6, BD. C. Staff and our Unlimited Financing will develop and 


for the Ad- f Attached money order for Please WAR promote your brain-child for P. W. P., and arrange 


Selene. W. ent ne yur 12-month Gift Subscriptio for patent. You are fully protected—Specializing in 
to amentals of on at $10 per annua 2 
put Plastics, Electronics, Metal or Wood. Write Today. 


Scripps Estate 
and the Jour 
nalistic Profes 


| 
i F 
tion 
lis 
rE 





SON DAVIS 
DIRECTOR 

1719 N Street, 
N. W., Wosh 


Locksmithing 
NOW MADE EASY! 


ington 6, D. C 
New course for practica 


A USEFUL XMAS GIFT! 


AUDELS Carpenters WA Shoes 


Send ey ~ FREE 


pa 
ilders Guides Y No obligation — write today! 
and u Z Netson Co., 321 S. Wabash. 


mn 
iil! 


SS CH 17 


me 


on ine jude. in your remittance “10  &. each nv 
2.w 


| 
4 
+ 





Dept. ™M-703, Chicago. 


and forge ahead 
FASTER 


Find yourself with my fast Mind-Training Svstem 
oases new oe rs in your mind; locate opp« a R 
¥ years’ ivancement in mont? 
mind. “Powe Test oe re supply lasts 

Tiboit, Fern St.. Philadelphia 


===" fam ITALIAN ACCORDIONS 


worker = srpenters . e 
waste, see purée HAND MADE. Very best. Lowest prices. Buy direct from 
a 6 Hel ping 7 sad ry » Paster Factory and save money. Send name and address for 
) 4+, wrk od Bet- FREE eataloe 
~ y oS se ITALIA. & P. SOPRAN! ACC. MEG. CO 
no re 2s vis bakerot 323 w. POL K ST. -PS-12 CHICAGO, ILL. 
inside Trade Information On: PoN‘bcicw — 


Flow to use the steel square—llow to file and set FOR 
—How to build furniture—How to use @ 4 " 
hoxru—How to use the chalk line—How to use ADL LTS 
ales and ecales—How to make jointe—* oe The kind they like. You will be both a Riot 
tion probleme Ee and the Life of the Party with a set of these 
timating strength o rbers——How to set girders pocket size joke books. They are full of En 
uses and roofs—How to tertainment, Fun and Humor. A set of six 
puses, barns, gare books only 50c or a special assortment of 12 
books all different for $1.00. Print name and 
address, send cash or stamps to: 








and sille—) low to frame he 
estimate costs—How to build he 
aces, bungalows, ete.—How to read and draw 
plane—Drawing up specificat: ote to = 
cavate—How to use settings 12. 13 and 17 on the | 
etee! equare—How to build hoists and ecaffclds— TREASURE NOVELTY CO. 
skylighte—How to build stairs—How to put on 72-Sth Ave., Dept. 1412, N. Y. 11, N. Y. 
interior trim—How to hang doors—How to lath— 
lay floors—How *o paint 


THEO. AUDEL & CO., 49 W. 23rd St., New York City if 7 Sen rs | s [= | |e 
Mall Audele Corpenters and Buliders O fae. $s : on % Gage’ tree seta Nror THIS SUI FR ASA 
. ror in 7 dave. end $I bi ta ” Ulber=we en reture them 

| esi d oo thly vo ve , T EE sons~ 


No cbigatica unless | am satus 
Will You Wear It and Show It to Friends 7? 

I need a reliable man in your town to wear a fine made-to 
measure, all-wool DEMONSTRATING SUIT—advertise my fa- 
mous Union clothing—and take orders. You can make up to 
$12.00 in ° day. My line contains over 100 quality fabrics, all 
. You need no experience or 
poly required FREE. Write today, 

re , for FREE OUTFIT 
Reference occeces ee PsM STONEFIELO. "1300 W. Harrison, Dept. 2-821, ‘Chicago 
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' COME IN, DAD. | WELL, SON, | DO Know | 
SPENDING THE | WAS yUST THAT THAT SCHOOL WAS A BEGINNER. THERE'S 
TEACHING TAXIDERMY WHEN A LAMP THAT WILL LOOK 
WORK-BENCH AS AD OF THE | WAS YOUR AGE—THIRTY DANOY IN MY DEN. 
USUAL? NORTHWESTERN || YEARS AGO. | OFTEN WANT 


SCHOOL OF TAXIDERMY. [| ED TO LEARN IT “MYSELF. 
IT SAYS THAT MOUNTING BIRDS 
AND ANIMALS IS A GREAT HOBBY IF (T'S AS INTERESTING 
IT SOUNDS, 'M AT 


FOR THE MAN WITH A WORK- AS 

\ LEAST GOING TO INVESTI- 

GATE. AND 1t COULD SURE 

USE SOME EXTRA MONEY 

RIGHT NOW—ALICE WANTS 
A NEW DRESS AND 
ro i A NEW 














THAT SQUIRREL BOXING AND | NOT ONLY MOUNT 4 
GROUP IS ONE } MADE TROPHIES FOR OTHER SPORTS- 


F ‘ 1 MEN, BUT MOUNT MY BEST 
yy — Ape pi - ONES FOR THE DEN HERE. 

GOODS STORE FOR A WIN 

DOW DISPLAY. $0 FAR bog pa er bg 
THIS MONTH IVE BOUGHT AS MUCH FUN FROM MY HUNT- 

THOSE THINGS | WANTED, ING AS | USED TO. YOU WOULD 


“ TOO IF YOU LEARNED 
AND MADE MY WORK-BENCH TAXIDERMY. 


. 
WHY BOB, YOU > PAY ME AN EXTRA $68— T SOUNDS 
CERTAINLY ‘DID JUST FROM TAXIDERMY. : oS san 
TAKE UP TAXIDERMY Ly ean OO t 
IN EARNEST, DIDN'T if a me Oot 


1 SURE DID. I'VE = 
MADE AND SOLD A 
BUNCH OF BOOK-ENDS, 
MIRRORS AND $O ON 
TO HUNTERS FOR 
THEIR DENS. AND FUN 
~ DAD, TAXIDERMY'S 


in THE WORLD! 


























Be a Taxidermist. All Secrets Revealed. 
Save Your Hunting Trophies Wild Game Not Needed 


Mount (stuff) expertly your valuable game-birds, Use common specimens; squirrels, rabbits, 
animals, fish, game-heads. Preserve them just (ule ,Dett owls, Digeons even frogs. , Maks 
like Mfe. That is Taxidermy. Learn at home by them in human and humorous positions. This ts 
mail. Decorate hore and den with nature's art. craft and novelty taxidermy. It's fum—and 
Make undreamed-of profits in spare time, in prefitable. Al included in our unique lessons. 
your shop. You can. Will you? Win fame as a it’s marvelous. Write the school this minute. 
taxidermist. Investigate. Mail coupon NOW. BIG PROFITS From tour Shop 
in Spare Time 
FUN WITH A FEW LOADS Many students earn from $40 to $75 monthly 
in spare time. Some earn thousands of dollars 
Yes, WAR makes shot-gun shells scarce. But each year. Sportsmen bring their trophies to be 
just a FEW shells obtains a FEW DUCKS, and mounted. Besides you can sell your own 
with TAXIDERMY, you will have the grandest Nevelty groups for homes, dens for mer- 
hunting season EVER. Taxidermy is fine be- Chants’ window display. 
yond description for MEN AND BOYS. Be one LEARN TANNING 
of our 300,000 students. We invite YOUNG 
MEN. boys, youths. 
“Fat your trophies and have them too’’ 


Mail Coupon 


Or a postcard will do. No obligation on your part. 
tne Tr Sook. with aunere®? os es 

ctures is Free. Don't miss your Only ance c + Please 
get this remarkable book Free and Pestpaid. Write ae ee on re bt | _ 


today. State your Age. obligation o: rt. Tell me bow I caa 
af 7 s feare Beisntifie Neideveny at home. 


Northwestern School of Taxidbertity hice... 
3399 Courtney Bidg. Omaha, Neb. 



































LEARN CODE 
THIS EASY WAY! 
MODEL 100 
$9.85 


COMPLETE 


Plus 
Postage 


OFFICIAL 


TELEPHONE- 
TELEGRAPH 








SELF. 
CONTAINED - 
BATTERY PORTABLE 


JUST RELEASED FOR CIVILIAN USE! 


MODEL 100—FOR CODE and PHONE. Practice code with 
this convenient, portable telegraph set or operate it as an 
outdoor, field telephone over hundreds of feet on a line with- 
out externa! batteries Includes constant frequency buzzer 
adjustable key, microphone, headphone, 4 batteries, genuine 
leather carrying case, diagram, Soe in- 
structions. Complete se6 . 
MODEL 101—FOR CODE PRACTICE ONLY. Similar to 
Model 100 except it does not include micro- 
phone or headphone. Price . 
MAKES AN IDEAL XMAS GIFTI—MAIL ORDERS FILLED— 
Please add 75c to all postal money orders to cover cost of 
special handling, packing. insurance and postage. 

eee oe oe 
Fsun RADIO CO., Dept. $-0 7 oo 
[212 Fulton St., New York City 


Enclosed find $.... Rush at once New York's Oldest 
| - Redio Supply House 
Outnt « »m-| 


Model 100 8 ‘ignal Corps Buzzer 
eed ee 


COMPANY 


I 212 FULTON ST. 
NEW YORK CITY 


| plete at 
Model 101 (less mi 
at $6.85 (plus 7 


| NAME 
| ADDRESS 


= 1TY 


7-DAY FREE TRIAL EXAMINATION 


Amazing 3-VOLUME bound set 


Complete instructive Course 
nist 
AINING 


& BEGINNERS 
EASIEST WAY TO GET KNOWLEDGE 


practical machine 
shop experts—‘‘Modern Machine 
Training’’—shipped abso- 














‘7 ta NEW PLASTIC DISCOVERY 
Ud] Apply it Yourself —AT HOME 
freely How- in o jiffy ‘oa can make loose, slip ping 
liner. Squeeze on with handy tube. Wear p’ 
APastE, POWDE dental plates fitlike new once again. 
lasts up to4 months—or nocost. It’s tasteless. 
FREE Off size DENTAL PLATE 
with each order. Cleanses dental 
Plates without brushing. Will not fade or harm the denture. 
Send name andl oddress package arrives, ee $1.00 
us post. with the postman, If not satisfied 100% , return 
with order, we pay the postage. Don’t wait —Write t 
WEST LABS., 127 NN. Dearborn St., Dept. A-72, — 
With A Chartered Educational Institution 
ENGINEERING: Electrical, Civil, Mechanical, Drafting. 
dustrial, Highw Petroleum. Marine. Chemical. 
“AND SCIENCES Philosophy ; Education; Letters; 
Chemis etry: Geology; Pol. Scie ; H usiness and 
Commerce; ae aE: Mathematics: Statistics; Agriculture 


(nm Comfort TIGHTENS THEM QUICKLY 
dental plates fit en and comfortab! t 
». Jus: 
apply amazing new Plastic “Gum Gripper n I pla 
Can be scrubbed or washed. 
Generous 
e Cleaner included free of extra cost 
Send No Money ! — Test at Our Risk! 
e used tu! Seand your $1.00 will be refunded. If $1.0is sont 
swr ENGINEERING .. 
Courses in 
Architectural, Steam, Aeronautical, Radio, Structural, Mining, In- 
RT 
Public fee che ahodie al perteqrasenc sychology 1 See iology: Physics: 
McKiniey-Roosevelt Incorporated, 4610-BC. Sheridan Road, Chicago 40 





ulckly to repair all radio sets. New, diffe 
method permits you to do expert work almost awh enw ly 
previous radio knowledge needed. ctory training inc lude: = 
Simple 


2 es blueprin 
New 194: edition. Only $1.50, postpaid. } y back guarantee. 


SUPREME PUBLICATIONS °*%3,,.20°S°97." 
FAT MEN’S SHOP ite 3 Ave New Fork NY. 
; = ts work, te 


to > SIZE 3 SHIRTS. ‘aaa 
IZE 21 neckband: FPATERS. all tyy 
PAIAMAS— ROBE 70; EB 

COATS - SLAC 
TROU SERS 
carefully filled 














wei 444 


rs 
NECKWEAR, Mail-orders 
Illustrated Circular FREE on request. 








Begin today. Write now for our Free . “How 
© Become a Good Penman,"’ it ps2, specimeng 

ood sotle, how others Seared to write in spare time. 

Enclose Ie for your name beautifully written a 


i e haded iti Write today, 
2 penpals salts’ 1 wm SenooL oF pan Sr r’ He sods 
x439 Ridge Busta! Kansas City, Mo. 











tutely FREE for 7-day 


given students in our huge Los 
Angeles shops. Hundreds of itlus- 
trations, diagrams, charts, tables. 


NATIONAL SCHOOLS, Dept. L-12 Paste on Penny 
4000 S$. Figueroa St.. Los Angeles 37, Calif. Postcard | 
Ship your 3-VOLUME MODERN MACHINE SHOP TRAINING 
COURSE postpaid. Within 7 days after receiving Course (and 
Bonus Gift) I will either return shipment, and o ‘ou nothing; 
or if satisfied, I'll send $3.00, and $3.¢ .- 2 x mont Seone's es 
of $12.50 is paid (final payment. $3.54 ow may deduc 

you enciose cash ($11.25) with this ‘Coupon. 

privilege. 


| ADDRESS ... 
CITY 
OCCUPATION + AGE 


aad 
DEED cnbscpeecesecsans | 
! 
I 





REFRIGERATION SERVICE MECHANICS COURSE 


Learn at home—how to start 

your own repair shop on little 

apital. No previous experience needed. Common schoo] educatic n 

Rcient. Splendid opportunity for older men. Prepare now for 
‘after the war. FREE illustrated booklet 


‘ Dept. $12, 4701 W. Pico, Los Angeles 6, Call 
Cet into the BAKING BUSINESS 


Bakers make good money! Now 7th Industry in wages! 
Nearly depression-proof. New home study Baking Course 
qualifies you. Common school education sufficient. If you're 
ambitions, write for FREE BOOK, ee ppertunitics in Baking 
Nationa 1 Baking School, 1315 Michi gan, Dept. 1369, Chicago 


> MONEY: MEN: FREE | 
DATA 


THE PLASTEX manufact on small 
scale and for i wo Ay of Lamp and Cloc Clock Stands. 
Art Goods = everes | in Plastex and Marbie imita- 
e unnecessary. oulas material makes regu- 
lar 10¢ store peolters. Rubber moulds Li 7 speed 
oduction. Small investment 
~ 4% chain store o' rs now a, “Sleeea. ‘Ambitious 
have chance for real — Our Free book- 
jet will interest and benefit 


PLASTEX OUSTREES, Sopt. 2, 1005 Workington Bv., Bow York $8, 0.7. 
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AT LAST ! 


Now You lan BLAST OUT 
ey Melere] aby DIRTY DRAINS 


Clean Them Thoroughly and 
Efficiently with a 


CARTER 


WATER PRESSURE DRAIN CLEANER 


Clogged, dirty and smelly drains are a definite 
menace to the health of your family. Danger- 
ous sewer germs lurk and breed in the filth, 
grease and refuse that stop up your pipes. The 
minute you notice a slow-running drain, put 
a Carter Water Pressure Drain Cleaner to 
work. It will clean out filth, soap curds, cor- 


rosion and other stoppages in double-quick 
time! 


So Easy To Use—The Carter is a patented de- 
vice that uses water pressure to clean drains— 
and operates on an entirely different prin- 
ciple from anything you have ever seen. Simply 
attach and it works automatically. Has no 
moving parts. Uses no caustics or other dan- 
gerous chemicals. Good for many years of 
service—wherever you want it, whenever you 
want it! 

Get Yours TODAY—Designed for use on lava- 
tories, kitchen sinks, laundry tubs, bath tubs 
and basement drains. Housewives are de- 
lighted with the wonderful job it does. Indeed, 
any woman can use it. Thousands of Carter 
Water Pressure Drain Cleaners are in use— 
get yours TODAY. Ask your neighborhood 
dealer. He has it, or will get it for you from 
ONTHANK-DAVIS CO., Des Moines, Iowa, 


Family size with 7'2-ft. 


WATER PRESSURE DRAIN a hose, $3.95. 
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High School Seniors 
to Come to California 


Make the most of the next few months by 

finishing your fourth year of high school 
at Aero Tech... where you can combine aircraft mechanics 
or engineering with your high school subjects. If you act now 
you can still enroll in these special courses. 


GET VALUABLE AVIATION TRAINING 
Whether you go into military service or war industry at the 
end of your training, you will possess technical qualifications 
that will raise you above the average of others... and you 
will be trained for specialized assignments. 


* APPROVED COURSES * 


When successfully completed you receive your High School 
diploma in addition to your Certificate of Award covering 
your aviation course. If you combine the High School and 
the Master Mechanics Courses you will then be eligible to 
quolify for CAA Airplane and Engine license. 


YOU CAN EASILY TRANSFER 
Merely secure a transcript of your grades and full credit 
will be given you when you enroll at Aero Tech. SEND 
COUPON TODAY FOR ENROLLMENT APPLICATION. 


SEND COUPON FOR FREE BOOKLET AND DETAILS 


AERO INDUSTRIES TECHNICAL INSTITUTE 
5247 W. Sen Fernando Road, Los Angeles 26, Calif. 
Gentlemen: Please send free booklet “The World of Avietion” 
ond full details on course checked below, without obligation. 
Master Mechanics with () or without [) 4th yeor high school 
Aeronautical Engineering with or without 4th yeor high school 
Special Aircraft Pre-induction with | of without | 4th year high school 


STREET. . 





Get In at the Start—and Grow 
Plastics is a new industry which the nation’s war 
needs is forcing to quick maturity. Already Plas- 
tics are indispensable in practically every branch 
of the Service—Aircraft, Ordnance, Chemical, 
Marine, Signal Corps, ete. Opportunities ? Nearly 
everything, from homes to clothing, from gadgets 
to tools, will be affected by Plastics. 


Spare Time Training Now Ready 


The time to get started is now. You can prepare 
at home, in your spare time, to take your place 
in an infant industry that even now is leaping 
into prominence. A new, practical training plar 
is now ready to help you realize your ambition 
and build your future security. Act now. Don't 
delay. Mail this coupon today 
- = aseeee eee eee eee ees 
AMERICAN SCHOOL, Dept. P946 
Drexel Ave. at 58th St., Chicage 37, 11 
Send me FREE information covering special training in 
subjects checked below. No obligation on my part 
Plastics }) Cost Accounting 
) Electrical Engineering for Manufacturing 
) Drafting and Design [) Automotive Engineering 
for Men and Women Architecture & Building 
Q Diesel Engineering 2 ae any a 
Mechanical Engineering Business Management 
6 Aviation }) Radio (|) High School Course 


Address 





8in il RADIO TUNER 


Only $1.00 Postpaid 
** Eliminator 
2. Antenna Tuner 
3. Wave Trap 


Eliminates hums. clicks caused by static, rain, wind. etc Replaces 
old, ineffective outside aerials. Move your radio anywhere. The 3 in 
1 improves the reception of weak Stations. separates interfering sta 
ye eves you greater volume and distance Uses no power. lasts 
life of radio. Also works on battery radios. Takes minute to connect 
15 DAY FREE TRIAL SEND NO MONEY Simply pay Postman $1.00 
= few cents postage or we ill send postpaid for one dollar bill 
‘ogue Eliminator Co.. 7759 % HMaisted, Dept. E-854, Chicago. 


Qualify quickly as er Toc 

time home study Many making $100 to $125 a 

panding industry calling for more machine and tooi “deolmners 

~ available. Good pa jobs walting. Rush name and kind 
job wanted today for full free facts 


ono INSTITUTE OF TECHNOLOGY, Box 132, Greenville, O. 


“Radio Listeners’ Guide’ 


an aid to better reception 


pugweriag in non-technical language the questions 
that puzzle the home radio listener. $1.00 Postpaid. 


A. E. ROWE & CO., INC., Dept. S 
660 Mission S St. San Franci “isco 


My Personal 
service assures 
strictest confi 
dence on all 
y 


our patent 


PERSONAL SERVICE ft mus 

me a model or 

drawing, or 

sketch and description of your invention, and $5.00. I will make s 

search and report promptly as to its patentability and send you a 

copy of my 72-page booklet. Or, if you prefer to read my booklet 
first, write today for FREB copy. Registered Patent Attorney 

LF. Randolph, 340-8 Columbian Bidg., Washington, 0.c. 


PATENT YOUR IDEAS 


SEND FOR eREE CoO 


~asoug= spare 
ek. E 








tered Patent Attorney 
Patent Office 





~ . THERES 
MONEY 
Iu 
RAYE BURNS will teach HOW to CREATE ORIGINAL 
See SPs Base ties at oat “2-5 85 
Send name and address for free details 
RAYE BURNS SCHOOL, ont. S, Box 1298, CLEVELAND 3, OHIO 


WANT a permanent busi- 
ness profession of your 
own” Then become a foot 
correctionist. Earnings of 
men and women in this 


greatly needed profession 
run as high as $50.-$100. weekly after a few weeks home training 
—not medical or chiropody—easy terms. no further capital 
needed, no goods to buy. 47th year. Write for free booklet. 
Stephenson System of Fest Correction, 62 Back Bay, Boston, Mase. 


Easy to fix cuts, bruises, worn spots in tires 
aed <. = mends shoes, raincoats, boots—any - 


i" MEND the HOLE for 


SPREADS ON like butter Dries 
bo gt = rasta Fleniule Non 

ter Wont come 
o—quesenieed 


SO-LO fics: 











Add a Language 
To Your Assets 


by LINGUAPHONE 


% in War, in Peace, ability to speak another 
language is an asset which will tip the 
scales in your favor... open new oppor- 
tunities, earn promotion. 


POLISH 
SPANISH NORWEGIAN 


Speak ) PORTUGUESE FRENCH 
= RUSSIAN GERMAN 


( ITALIAN 


JAPANESE 
or any of 20 other languages 


Quickly, easily, correctly by 
LINGUAPHONE Ear-Eye METHOD 


This amazingly simple and delightful way to 
learn to speak any of 29 languages in your 
own home is the work of 150 of the foremost 
language teachers of famous universities. 


You merely LISTEN to the voice of native 
teachers. Your EYES follow the text and illus- 
trations ... and before you are aware you are 
repeating the questions and answers as natu- 
rally as speaking with a native. 


Endorsed by educational authorities, Lingua- 
phone is used by Army, Navy, Flying, Signal, 
Medical Corps and other services; by 14,000 
schools, colleges and by more than one million 
home-study students. Do not confuse Lingua- 
phone Ear-Eye Method with any other. 


Send for FREE book. Call for FREE Demonstration 


LINGUAPHONE INSTITUTE 
58 RCA Bldg. » New York (20), N. Y. + Cl 7-0830 


MONEY- Gu ah 
MAKING my 
apt simpli shee me wl at has heiped train yt woh ™ de 
rates ast Out Our Way.’ nnie Mint e 
‘ 


me g’lar Fellers:"’ “Strange Ae It Seema,’” "secre s Ps p 
Ne and many others. Earn while learning. Rush Ihe ‘fo “ FP 
x > on te test your ab ty.) and full details (Stat age 
THE Lanpon SCHOOL, 4332 Matronai Budding, Cleveland ", » Otte 


os liveres ur door. We pay recat lng 
“nd — at thors new books, popular editions 
fic! ion, reference medic al, mechanical, chil 
iren’s books, etc all at guaranteed savings. 
Send card now for Clarkson's pe Catalog 


FREE “ite for our great iMustrated cnt 
As t u tera re The 4 
, FREE if yx © NOW—TODAY! 
CLARKSON PUBLISHING COMPANY 
Ocpt. PS-3, 1253 S. Wabash Ave., Chicago, Il. 


EARN MONEY Fontaais 


PORTRAITS 
@ No previous training or talent neces- 
sary. Unique Stuart System teaches you 
by mail, in 10 simple, easy-to-follow les- 
sons, to make excellent charcoal and oil 
likenesses. Detailed guidance for your 
every step. Send for free book tedey 

Circle, Room 2812, Indianapolis, ind. 

Please send me free book and outline of lessons. 





Name 


Street 


More GOOD JOBS in 


in AIRCRAFT and other War Industries! 


Calls for Draftsmen Are 
Increasing! ...Read the 
want-ads for proof of this 
urgent demand. 
This complete drawing outfit,—every- 
thing to work with, eas — 
ing table, drawing board Ree 
—ALL SENT TO you ar EXTRA 
COST if you are a C 
—— “Mail Coupon 
Below 





The War Production program has increased the demand 
for Aircraft Draftsmen, Machine Draftsmen, Architec- 
tural Draftsmen, Electrical Draftsmen, and Structural 
Draitsmen. The Draitsman always comes first on any new 
project in manufacturing and industry—peace or wartime. 


The Draftsman—“‘The Key Man’”’ 
in War or Peacetime Industry 


No new machines can be built, no airplanes constructed, 
no bridges or buildings erected, no ships or submarines 
launched until the draftsman has completed his work. 
Real immediate opportunities exist in Drafting—the pro- 
ession upon which all construction is vitally dependent. 
Drafting is clean, interesting, well paid work. Steady em- 
ployment. Investigate today what Drafting offers you! 
He Ip your country in a vital War production job on the 

nportant Home Front—and help yourself to a well paid 
‘ob in Drafting. 


Learn in Spare Time,—at Home! 
(or at the College in Chicago) 


With our easy I (and the tools we furnish), 
an learn in your spare time at home. Convenient terms, To 
to you how easy it is to learn Drafting by the Chicago 

i h Method we'll send you a oe al Lesson FREE. No charge 

this lesson either now or 
. Send a post card or the 
n now for 


step-by-st« es ns, 


Treat LESSON 
Send Coupon 4 


dite \clomiigs i iig-\an ae) 8 8c): 


S-219 Tech. Bidg., 2000 S. Michigan Ave., Chicago 16, ll. 
Yes,—please send me FREE Trial Lesson in DR iFTING 
€- Aircraft Drafting ”) Machine Drafting 
C Electrical Drafting Structural Drafting 
—- Architectural Drafting 7 Building Construction 
Name 
Address 
City 


Occupation... 











COD cman 


DECEMBER, 


1943 





Buy Wer Savings Bonds and Stemps regularly. 








yom 
TRAIN NOW IN LEISURE TIME 
BY NEW HOME STUDY METHOD 


t to prepare for Essential War Work 
Career in Aviation. Ryan's 
n will train you thoroughly 
No high education or ex- 
mplete Aeronautical Drafting 
ur training, at no extra cost 


= a "Br 

. 

r time 
ssary A¢ 
ded with y 


LIFETIME CAREER AT BIGGER PAY 


raft industry needs Draftsmen and En..neers 
Now and for the Big Tomorrow in Aviation 
Men who today hold ordinary routine jobs will 
be important figures in the aircraft plants to- 
Prepare yourself now Send coupon 
for Free book entitled “New Horizons of Op- 
portunity.” To save time send air mail 
Se Gece eee ee eee enn ees ae = 
Ryan Aeronautical Institute, 
4212 Lindbergh Field, San Diego, California. 
Gentlemer 
Please 
ZONS 


morrow 


HORI- 


rmation on 


24-page book, “NEW 
full inf 


ur FREE 
eTUNITY 
Name 
Street 


City 





the Newest DANCES 
in5 DAYS— or NO COST! 


REVISED EDITION 
of DANCING 

Includes the Rhumba, Conga, 
Samba, ~~) ° 
Trot, Waltz and dry Boncing 


he newest &S 
e Rhumba, Conga 
Jitterbug, as well 
Trot Waltz and 


NEW 


Aq 


your future w 
MAKE THIS. FRee 
=~ new REVISED 
of Betty Lee s book 
ps learn 
A quickly. Be convinced—if not 
et ur money bac x! “and remem be * include two other 
> Fop Tapping and Swing Steps EE of extra charge 
‘Seno no MONEY! Pay the postman $1.08 plus a few cents postage 
instructions in ALL THREE BOOKS~—practice simple dance 
jay and in 5 days haven't learned to dance, | 
fund your money! 


satisfied with results 


————-—- —~———---—5 


PIONEER PUBLICATIONS. INC. 
1790 Broadway, "> 8712 
New York 19, 
Dancing Lee, and 
e hooks 


Send me Betty 
nc luce 


pay on arrival 
> postage prepaid 

> not learn to dance, I may 

»u will refund purchase price 


} if in 


return book and y« 


Buy Wer Savings Bonds and Stamps regularly. 


a world of sound 
through a MAICO 


HEAR 


Smoll, light and easy to wear, yet enables 
herd of hearing person to carry on normo! 
conversation at 20 feet—to hear even a whis- 
per with loud noises cushioned. 

Send name of relotive, friend or your own 
nome for a new experience in hearing. No 
obligation. Address Maico Co., Inc., Dept. 50-K, 
2632 Nicollet Avenue, Minneopolis. 


A product of the Maico Company which 
provides 90 of America's precision 
a a ee le 
physicions, hospitels, universities, clin- 
U. S. Army and Novy 


MAICO 
Vacuum Tube 
Hearing Aid 


ics, oirlines 





Inventions Wanted 
Patented or Unpatented 


Inventions can now be safely sold without patenting 
expense. If you have a practical, useful idea for sale, 
either unpatented or patented, write teday! 


Chartered Institute of American Inventors 
Dept. 3, 631 Pa. Ave. N. W., Washington, D. C. S& 


TENTS 


AND TRADE MARKS 
C.A.SNOW ECO. 


Registered Patent Attorneys Since 1875 
Write tor Free Book and “Certification of Invention” form 
427 SNOW BUILDING, WASHINGTON 1, D. C. 








@ AUDELS HANDY BOOK OF ELECTRICITY 
$ HANDY For Engineers Flectricians, Students and all inter- 
IE 


ested in Ele quick 
reference » giving cx smp 
= and practical inform: 
to understand. A re 
cane and a handy hel per 
that answers your questions. 


@ INSIDE TRADE 
INFORMATION ON 
The Rules and Laws of Electr 
ity~Ma mance of Mach y 
A.C. a .c. 
ture Winding and Rep 
ing Diagram ~ ase 
Power Wiring~Cab! 
Meters~ Batterie Tr an 
~ Elevators « 
Railways ~ Bell 
Teles phone~l 
ciples ~Refrigerats 
ditioning~Oil — rc 
ressors~-Welding, and many 
Modern a ations explained so 
you can understand. 
1340 PAGES +7 > get thisassistance for yourself, si 
2600 MLUS. fillin and mail the FREE COUPON be 
Q*seescceseceusasces 
T E DEL & CO., West 23rd St ork 
Please send me ‘ Audels Handy Book of Practical Elec- 
tricity’ for free examination. If Say will cond 


iz 1 in 7 days, then $1 monthly until $4 is 
will return it. 


air~W 


Name. 





Addres 








Occupation 


Z 
READ FOR 
PROFIT! 





Reference 








Get this Handy OHI MITE 


Ohms Léw Calculator! 


Figures Ohms, Watts, 
Volts, Amperes— 
Quickly, Easily! 


Solves any Ohm's 

Law Problem with 

one setting of the 

slide, Requires no 

slide rule knowledge. 

All values are direct 

reading. Scales on two sides 

cover the range of currents, resist- 

ances, wattages and voltages commonly used in 
Radio and Electrical Work. Size 44,” x 9”. 


Send only 10c In coin to cover cost of handling. 


OHMITE MFG. CO., 4944 Flournoy St, Chicago, I 


Write for my Free Book, “How to Become 
an Expert Penman,’ which shows what oth- 
ers have accomplished by taking my Course 
Enclose l0c for one of my Favorite Pen 
Points and your name with a beautiful flour- 
ishei bird written on a card. Write today 


1. M. TEVIS. Box 25R, Chillicothe Mo. 








Results GUARANTEED 


We build, strengthen the vocal organs—not with singing les- 
sons—but by sound, scientifically correct silent and vocal ex- 
ercises and absolutely guarantee comple te satisfaction with 

“nt to no one ander 17 


PERFECT voIce insTiTUTE, | Studle 1369, 6O4E. Lake St. » Chicago, Hl. 


COMPLETE BASIC RADIO. 
FLECTRONIC TRAINING 


for only $5 


+ in one fully-iliustrated 972-page vol- 





5-DAY MONEY-BAC ‘Kot UAR 

vious training is Anny x understand 
Ghirardi’s famous RADIO PHYSICS COURSE 
thoroughly. It teaches you everything from A 
te Z! All you ~—¥ is a 

time—and a desir 

a profitable future in this fascinating, 
reaching field 

MOST AUTHENTIC—MOST Com- 
PLETE—MOST WIDELY USED 

This same inexpensive book has giv- 

en more people their basic radio 

training than any other ever pub 

lished, What other books and courses 


explains fully. For 
example over 300 pages are devoted 
to the all-essential foundation know|- 
edge of Electricity alone! Actually, 


with 508 clear illustrations, and B86 

self-testing review questions. There 

is no better, or more complete Ra- 

dio Training at any price! other book or course you can name! 

Used in more U. S. Army Signal Corps, Na 
and civilian schools, and for more home st 
than any other book of its kind, Listed by U. 5. 
Office of Education for Sw Induction 
mentals of Radio’’ course 


5-DAY FREE TRIAL // 


RADIO & TECHNICAL PUBL. > Dept. PS-123 
45 Astor Place, New York 3, Y. 


$5.50 foreign) en? C.0.D. Th either case, if not fully satis- 
fied, I may return the book within 5 days and receive my money back. 


1 Send me Chirardi’ s RADIO PHY sic S COURSE book. 1 $5 race § 
nr 


Name 
B adress 


City & Dist. No, .. . State 
an an Gp ap an op on as a a a 


| broke his fingers 


like TWIGS! 




















Out of the dark I felt the brutal strangler’s 
grip. In a flash he was paralyzed with broken 
ngers, even though he was twice my size. 


Greatest Self-Defense 
Offer Ever Made! 


Learn the amazing secrets of GUERILLA 
DEFENSE—the Dual Method of Offen- 
sive Defense, based on natural, instinctive 
impulse-action, Not the complicated hard- 
to-learn methods of the rofessional 
wrestler or Jiu-Jitsu expert. BUT THE 
SIMPLE PROVED METHODS that can 
paralyze any thug, any Jiu-Jitsu fiend or 
knife thrower. You may be a lightweight 
but you can overpower the biggest bully! 


Learn Knockout Holds in Ten Minutes! 


Be ready to deliver a K.O. every time 
without fail. Don’t depend on catching 
your foe off guard. You may miss! If you 
throw him and he gets up, he'll be far 
more dangerous! Disable him with 
GUERILLA DEFENSE that knocks them 
out cold—the combat tactics with which 
Russian, Greek, British and American 
guerillas struck ‘fear into the brutal Nazis 
and the treacherous Japs! 


Twelve Knockout Punches Included Free! 
Read “70 Secrets of Gesrilie Defense” 
and learn this bone- 
shattering, nerve- nanipeing method of 
combat defense. If you send the coupon 
at once, we will include a FREE copy 
of “Knock "Em Cold,” revealing 
secret K.\). punches of famous champs, 
formerly sold at $5. Don’t miss this amaz- 
ing combined offer—TWO valuable 
books on scientific self-defense—on our 
FIVE-DAY TRIAL! If not delighted with 
\ your results, your money back at once. 
\ Guerilla Defense, 152 W. 42nd St., New 





5 DAY FREE TRIAL COUPON 


GUERILLA DEFEN 2512 
152 Wert ¢204 $1, New Yen tt, 4.Y. 


Send a Selt- Defense’* plus FREE 
K.O. Punches.’* a s 
satisfied 1 — y return both books 5 
days and get my money bac 
0 I enclose $1.—Send postpaid 
CO Send C.0.D. I will pay postman 
$1. plus few cents postage 


ADDRESS ....- ------ 
an ae oe ee ee 


Buy Wer initia Bonds and Stamps cenptinie, 











What does 
THE FUTURE 


hold for You? 


How would you like the answers to these seven 
questions so that you may know how to plan, 
when to plan and what to plan for your future? 
By what indelible marks is your 
worth measured by those in posi- 
tion to help you? 
Do people think that you are 
on the way UP, or on the way 
DOWN? 
Is the pinnacle of your earn- 
ing capacity ahead of you, or 
behind you? 
Is your present position in life 
temporary of permanent? 
What habits stand in the way 
of your happiness and advance- 
ment’ 
If the 
beyond your reach, 
James Maratta you do to get it? 
Counselor in Human Relations Are you utilizing all of your 
Geebete Contre, energies, abilities and talents in 
the right direction? 
ow would you like to “‘look"’ into the minds of your 
loved ones, relatives, friends, associates, managers, 
customers, employees and others. . . those in position 
fo help you and those whom you want to le ad, sway, 
impress or counsel . and thereby get the real ‘‘in- 
Bide” story of what they actually think of YOU, your 
personality and capabilities” 


FOR MEN AND WOMEN 
My analysis may give you an entirely new blueprint 
of yourself AS OTHERS SEE YOU, and of your true 
ersonality and potentialities. It may point the way 
* your capitalizing to the fullest extent on dormant 
@nergies and abilities you may not realize you pos- 
Bess. Such a revelation could well spell the turning 
Point of your life, revealing to you hidden obstacles 
and opportunities. 
FREE—If You Act At Once—MY BOOK: 
“There Are Only 3 Ways You Can Win” 

Z7’ll give you PROOF in a 15-minute reading of this famous 
Dooklet that YOU can have the POWER, the mental! 
BTRENGTH, the spinal FORTITUDE and the emotional 
SOURAGE to become ‘‘head man”’ in your home, busi- 
Hess, vocatior profession, social circle or politics. I'll 
prove to you that you can control yourself and those who 
Bre keeping the one thing you wani most from you, if you 
employ three subtle yet simple secrets used by LEADERS 
Sverywhere. Be sure to read THERE ARE ONLY 
THREE WAYS YOU CAN WIN! 


OBEY THAT IMPULSE! ACT NOW! 


The next few minutes, while you are deciding, may 
Sut to be the most important minutes of your life 
Slose the door on this special offer. ACT TODAY! 


-<—---- Oe eee —-« 
MONEY BACK GUARANTEE 

JAMES MARATTA, Counselor in Human Relations 
Rockville Centre, N. Y. Dept. 3 
Dear Counselor: I am subscribing for your PERSONAL 
ANALYSIS and am enclosing ONE DOLLAR for which send 
me full instructions. With my personal analysis you agree 
to send me a FREE copy of your booklet, ‘‘THERE ARE 
ONLY 3 WAYS YOU CAN WIN!" If I am not satisfied 
with your analysis you agree to refund my one dollar. 


thing you want most is 
what must 


turn 
Don’t 


NAME 








ADDRESS 


.ZONE STATE. 


CITY , 
(Print Name and Address Plainly) 


[ 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
! 
| 
| 
| 
t 


Buy Wer Savings Bonds and Stamps regularly. 








* avi 


ee CARPENTERS 


ran fi EN ’ TI HY Get Big Pay War Jobs Now 
nr oS a + and good jobs for years after 
i. AD a= pty the War. fis new book : 
actual experience 


jobs easy. Authoritative. 
y to understand. 
prentice or craftsman 
Over 300 pages...700 illustrations 
ORDER ! Poy postman $2.00 plus C. boy 
T ».D. Charges. Postage pre- LY 
ODAY § paid if cash in advance. 
FRED’K J. DRAKE & CO. 
PS-12-600 W. Van Buren Street, 
Chicago, It. 
Drake books seid by ail leading booksellers. 








The ee of the Industry ¢ 


tive News 


WANT TO KEEP POSTED on postwar possibilities 
in America’s No. {| Industry? Then subscribe for 
the only weekly newspaper in the industry. One 
year $4—two years $7. Sample copy i5c, stamps. 
SLOCUM PUB. CO., Dept. T, DETROIT 2, MICH. 


MASCOT SLIDE RULE 


Fits the pocket. Quickly solves any problem , 

in multiplication, division, proportion. Gives 

the square, the square root, logarithm and 

reciprocals of al! numbers. Trig scales give 

sines and tangents of numbers. Fine black 

graduations on white celluloid. Price in 

fabricoid case $1.00, in leather case $1.25 

Money back if not satisfied. Special offer 

to agents and dealers 

TAVELLA SALES co., a1 West Broadway, New York, N. 














a ILLUSTRATED COMIC BOOKLETS for adults (vest pocket. 
size). The kind you like’ 10 different booklets sent for 50c 
or 25 assorted for $1. Shipped prepaid in plain wrapper 
No C.0.D. orders. Send Cash, Stamps or Money Order. 
GRAYKO, Dept. A-87, Box 520, G.P.0., New York. 


A FROLIC READER 
FOR THE GENTLEMAN 


Here indeed is reading 
sod pleasure. ‘The Play- 

oy 8s Handbook” is a 
man’s book, just like hunt- 
ing is a man’s sport. Each 
page full of chuckles and 
every chapter offers end- 
less delight. The contents 
feature such exhilarating 
curiousa as:— 

Just a Freudy-Cat,—or mem- 
oirs of a Freudian Nightmare; 
Advice To A Young Man On The 
Choice of a Maiden,—Benjamin 
Pranklin's classic counsel; Myth- 
ology, from ‘‘The Bachelor Life, 
—which probes the gay life of a 

bachelor; Mr. Preble Gets Rid Of His Wife,—how he 

does it without benefit of Reno wjary a alimony 
makes for hilarious reading; A Trip Te Hollywood,— 
the author takes you on a shoot- The-chutes journey 
among the movie sirens; The Greeks Had a Yen For It, 

—here we learn the Greek attitude towards man and 

woman; The 99-44, 100% Puritans,—a phase of Colonial 

history not found in our school textbooks; The Art Of 

Persuasion,—learn to keep your eyes open and your wits 

about you; Stag Lines,—a repertoire of rich and amus- 

ing anecdotes, jokes, banter, witticisms, epigrams—plus 

many other articles, stories, gags and nonsense, and a 

galaxy of clever cartoons, 

Do not deny yourself the pleasure of these frivolities. 
The price is only $1.00, the enjoyment is a thousandfold. 
Mail coupon NOW! 

Mina * 
KNICKERBOCKER PUB. ‘ 
120 Greenwich St., Dent. o- SS New York 6, N. Y. 

Send me a copy of “THE PLAYBOY'S HANDBOOK,’ 
guaranteed to be a riot of fun—or my money back. 

( ) I am enclosing $1.00 ( ) Send C.0.D. plus postage 


Name City 
Address 
See eee ee BS eB eB e eee 








State. 








Classitied 
Opportuni lies 


Classified Ads only 35 per word per insertion, payable in advance. Mini- 
mum ad 10 words. To be included in February issue copy should be in our 
office by December 6th. February issue on sale January 3rd. 

POPULAR SCIENCE MONTHL¥Y—351 FOURTH AVE.—NEW YORK CITY 10 








_ADVERTISING 


MAIL-Order or agent ad reaching 1,000,000 

families throughout United States $15.40 
inch. Newspaper, magazine, mailing-list, 
ie ree. Chicago Advertising Agen- 
. 20- SP West Jackson, _ one 


to 3 

square inches $1.00 nd dollar with 
copy to Henry Litticjohne “Box 22, Green- 
ville, South Carolina. 
ADVERTISE: 24 words, 149 news 

$6.50. Lists Free. Advertising 
4515-P Cottage Grove, Chicago 15. 
24 WORDS 35 newspapers $2.00. Goodall, 

37 Gardner, Vallejo, California. 
AGENTS WANTED 


Spapers, 
ureau, 





EVERYONE With Anyone in the Service 

wants a Personalized Honor Scroll and 
Service Record. Timely, fast sellers, pro- 
f . Complete data on request or $2 
gets < y les and thts 
amount Kit 
after $20 sales. Harry P. Latz Service, 242 
West 55th Street, N. Y. 19, N. Y. 





AMBITIOUS School Seniors—Sell Class- 

mates the “tops” in Graduation Name 
Cards. Best Commissions, Free Cards. 
Agencies going like wildfire. Hurry! — 
cards. Box 235-M, Pittsburgh 30, 


SCHOOL Seniors—Sell America’s most 

beautiful, distinctive Graduation Name 
Cards. Positively highest commission. Low- 
est prices. Free sample kit. Printcraft, 
1423 East Elm Street, Scranton, Pa. 


SILVER Plating and Polishing ! Liquid. Ap- Ap- 
ply with cloth. Cleans, silverplates, pol- 
ishes, one rubbing. Renews silverware, 
jewelry, musical instruments, automotive 
trim, etc., like new. $1.00 bottle postpaid. 
Nu- Silver, Aurora, Il. 
GOOD Paying Business Silvering n mirrors, 
plating autoparts, reflectors, bicycles, 
bathroom fixtures, etc., by late method. No 
tanks or shop required, outfit furnished. 
Free sample. Gunmetal Co., Ave. G., De- 
catur, Illinois 
EXCELLENT Sideline for Printing Sales- 
men. Decalcomania Name Plates in small 
quantities Also, make money applying 
Initials on Automobiles. Free Samples. 
“Ralco’’, 1483 Washington, Boston (18), 
Mass. ° 
TAKE orders for new, sensational Plastic 
Lifetime Reproductions of any photo or 
negative. Amazingly beautiful. Big earning 
opportunity. Part or full time, Get details 
gay. Quaker Service Co., 914 Walnut 
, Philadelphia, Pa. 
ua Money taking orders; Shirts, 
Sox, Pants, Jackets, Sweaters, Shes, 
Uniforms, etc. Sales Equipment Free. 
perience unnecessary. Nimrod, 4922- EY 
Lincoln, Chicago 
AGENTS—Coin Money—It's New—It's Hot! 
Everyone wants radiant plastic plaques 
of loved ones. Commissions advanced. We 
deliver, Collect. Kondon, Box 157, Upper 
Darby, Pa. 
PURE Air assures greater comfort, better 
health, increased production, where. Bow | 
Ionaire Unit easily installed anywhere 
cost. Write for details, Elmer Goodson, | 
Clareton, Wyomin 


Ties, 





DECEMBER, 1943 


| Profits to 1,500%. 
Til. 


| Co,, 214A Grand St., 


WINDOW Sign Letters—Large Sizes, Penny | 
Each. Beautiful (Glass-mounted) Sam- | 


SEND stamp for bargain sheet on 30 use- 
ful Xmas gift items from 25c to $12.50. 

Goldshield Products, Dept. S, 350 Green- 

wich Street, i 4 

SCIENTIFIC Manufacturing 
Simplified! Profitable! 

Lists fren, Thermohlab, 





Processes. 


Peoria 4, 





AGENTS—300% Profit selling Gold feat | 


Window Letters: stores and offices. 


| —. Metallic Letter Co., 437 N. Clark. 


Chica, 

my Pers layoffs! 
ness; home, office. 

“Collection of 127 Tested Plans’’ 

New York. 





Start own busi- 
klet describing 
free. Elite 





Stamp Appreciated. Atlas, 7941 
Chicago. 


FREE Water and our concentrates, makes 

flavors, lotions, shampoos, 72 products, 
labels, bottles furnished. Qualco, F-20030 
Russell, Detroit. 


MAGIO Shopping Bag. Sells like wild. 
nm. .'- turns purse into = shop- 
ndy, compact. es sent 

oa trial. Kristes 130, Akron, Sono 


PIN-UPS, Patriotic, Military Ttems, Jew- 
elry Wholesale. Samples $1.00. Claver, 
Hollis 7, New York. 


BIG Money selling 25c Catarrh Remedy. 
CSPCo., 8672 80th St., Woodhaven, N. Y. 


MEN’S Sundries, Blades, Catetegse. e, List 
3c. Houck Products, Tiffin, Ohio 


FREE wholesale lists of novelties and 
books. Torian’s, Hampton, Virginia. 


PLAYING card game, 250% profit. Sample 
game 25c. Box 842, Denver 1, Colorado. 


AMERICAN POLICE JIU JITSU 


AMERICAN Jiu Jitsu--A New Revised 
Course by World's most famous Jiu 
Jitsu Instructor, 
peers has taught his methods to thousands 
S. Army, Navy, Marines, National 
Guard, Coast Guard, R.O.T.C., Customs, 
Border Patrol, Police, Sheriffs and civil- 
ians. Complete course of 16 spare-time 
lessons, 68 illustrations, 35 secret knock- 
out and death blows without use of fists. 
disarming persons with knife, gun or club 
and many more tricks. Full price 25c coin 
or 30c in stamps. S. J. Jorgensen, 644 
Maritime Bidg., Seattle 4, Wash. 
276 ANTIQUE Firearms, Swords, Car- 
tridges, Rifles, Indian Relics. Catalog, 
10c, (Photographs of Most) Heike, 
nona, 
aE TETGRIG Stone Tomahawk $1.00, 100 
good Prehistoric Arrowheads $3.00. List 
free. Lear’s, Glenwood, Arkansas. 


ANTIQUES, RELICS 
INDIAN GOODS 


WORDS, rapiers, daggers, pistols, armor; 
Oaiatel catalog, 25c.' Robert Abels. 
860'> Lexington Ave., a 
INDIAN Relics, coins, minerals, glass but- 
tons, catalogue 6c. Vernon Lemley, Os- 
borne, Kansas. 


25 GENUINE Indian Arrow heads, $1. 00. 
Catalog. Geo, Holder, Glenwood, Ark. 


ples Free. 
5S. Halsted. 















































Trade Secrets! | 


who for more than 20 | 


We- | 


AUTHORS SERVICE 


NEW Writers Wanted to re-write ideas in 
apers, magazines, books. Splendid op- 
rtunity to ‘“‘break into’’ profitable writ- 

ng field. Rush postcard for Free Details. 

Comfort Writer's Service. 210-R, South 

Seventh, (2), St. Louis, Mo. 


BEGINNER WRITERS—Ten Basic Lessons 
50c. Anderson, Vineburg, California. 


AUTOMOBILES 


SAVE Gasoline and your Motor. Improved 

Octane Hyperlube, the Synchronistic Hy- 
perlubric — Rog = Super Fuel En- 
ergizer. lar for 900 Miles of 
Octane Foperiuss Motor Maintenance. 
Agents wanted. Money Back Guarantee. 
Hyperlube Co., Box 46, Long Island City, 
New York. 


AUTOMOBILE Racing Book. Fifth Edition 

—Revised. Tells how to build dirt crack 
bodies, frames, engines. Records, super- 
chargers, rules, formula, plans, stock con- 
versions, roadster gacing, fast Fords. $1.00 
postpaid: $1.15 C ay Kuns, Depart- 
ment 274, Madisonville, Cincinnati, Ohio. 


WHIRLGAS Turbinator, 83, brings re- 
markably efficient economic motor per- 
formance by cyclonic vaporization of 
carburetor yn Wrench installs 15 
minutes. Give auto make, year. John 
Hanley, 5719 ! Loraine, Detroit 8. Michigan. 


RENEW car batteries inexpensively. In- 
structions $1.00. Popular Service, Ra- 

cine, Wisconsin. 

1943 IGNITION Supercharger, $3. -. Quick 
Starting, Mileage, Pep, EG Sales Mfg. 

Co., 60 John St., New York 


AUTO SUPPLIES & EQUIPMENT 


CALIFORNIA Style Dual Mufflers V-8 Set, 
Saves Gasoline, Increases power. Black 
finish, beautiful deep tone, complete $20. 
Clymerlite Finest Aluminum pistons 
finished oversi or semi $2.50 eac 
Clymer a $4.75. Motor Scooters. 
Catalog 1 Clymer, Los Angeles 15, Calif. 


























DIESEL conversions for auto, tractor, and 
Marine engines. Caese installation. 
Wonderful rformance. roven factory 
method. Different and better. Costs noth- 
ing to investigate. ‘Write for free Sremer 
No. 3. Harrington Company, 201-204 Man- 

chester Bidg., Portland, Oregon. — 


1,000 MOTORISTS needed to make ¢: gas 
saving test. Up to 30% savings. For 
free test offer write Vacu-matic Carbure- 
tor Co., 7617-858 W. State St., Wauwa- 
tosa, Wis. 
OPERATE cars, trucks, tractors, engines 
with wood or coal gas, '> price of gaso- 
line, extensively used in Europe, complete 
detailed information $1.00. F. Harris, 
Westby, Wisconsin. 


AUTOMOBILE Fuel 
Guaranteed formula; 
United Research, Box 131, 








without gasoline. 
send $1 today. 
Orange, N. J. 


USED parts (Guaranteed) All cars. De- 
scribe needs fully; immediate reply. Vic- 
tory, 243914 Gunrison, Chicago. ‘ 
GASLESS Gas! Quickly, easily compound- 
ed. Formula, 25c. Dueffey, H47, Coving- 
ton, Ky. 
ANTI-Freeze, noncorrosive, inexpensive, 
manufacture yourself. Send 3c stamp. 
Betke, Box 699, Borger, Texas. 











Buy Wer Savings Bonds and Stamps regularly. 

















AVIATION 
PROPELLERS—aAll types, sizes, includin 
3 blade special for sleds, boats. For 
conversion diagrams, illustrated literature 
25c. Standard Aerocraft, Ft. Worth, 
Texas . 
AIRPLANES $185 up. Motors, crackups, 
parts. Send 25c for latest War-Bargain 
Catalogue. Used Aircraft Directory, Ath- 
ens, Ohio 
30 THRILLING Airplane Pictures—Army 
-Navy—large 8' x 11 for framing 
$1.00. (Miniature t Free) Libman Co., 
Dept. B, Box 7833, Los Angeles. 
BUILD and fly your own motorcycle pow- 
ered monoplane, home. Easy, cheap. 
Tested plans, peesuetess, $1.00. Aerotech, 
Dearborn, Mich 


BATTERIES, GENERATORS, ETC. 


EDISON Batteries: Power, Light. Five year 

uarantees. Fifteen year life. Complete 
lighting equipment. Free literature. See- 
Jay Company, 321 Yonkers Avenue, Yon- 
kers, New York 


BOATS, OUTBOARD MOTORS, ETC. 


FULL size, cut to shape boat patterns, 
blueprints T'a—38 feet. Illustrated 
Build a Boat’ catalog, 10c (coin). “‘How 

to Build Boats’’ book, $1.00. Cleveland 

Boat Blueprint Co., Station A-77, Cleve- 

land, Ohio o. 

MARINE Power—Easily convert any Ford 
motor (domestic and foreign) with Osco 

parts and kits. Complete catalogue 25c 

(coin). Osco Motors Corp., 3627-29 N. Law- 

rence St., Philadelphia, Pa : 

OUTBOARD Motors. Used and Rebuilts, 
Save money. Used parts. 

free 

Boston, Mass. 


BODY- BUIL DING COURSES 


SUPER Ju-Jitsu—lightning defense and 
attack system. Sensational new home 
study course now ready! Learn to lick 
) brutes twice your size with only your bare 
hands. Free details. Nelson Co., 321 South 
| Wabash, pt. 2-509. Chicago. 


BAR-BELLS, 
ment, Courses, ja 

) booklet. Good Barbell Co., 
son Road, St. Louis 9. Mo we 
) DEADLY Judo, Wrestling, Boxing. Stamp 
brings (free offer) details Variety 

) House, Box 56-C, Station N, New York City. 


BE strong, muscular, full ot pep. Amazing 
new body-building course. 
Waterville, Me 


BOOKS, PERIODICALS . 


BUSINESS Vocational—Diversion Maga- 
zines. Current single copies. Choose from 
560 different publications covering Air 
) Conditioning, Aviation, Automotive, Bev- 
erage, Consessenery, Container, Electrical, 
Live Stock, Music, Photography, 
) Printing, Radio, Refrigeration, Upholster- 
Ding, Watchmaking and more than 150 
Sother fields. List with prices free. Com- 
mercial Engraving Publishing Com y. 
348 North Ritter, Indianapolis 1, Indiana. 
) MATHEMATICS Dictionary; by Glenn 
James, University of California, and 
James. Lasting, useful, attractive 
Christmas Gift for anyone studying or 
using Mathematics. Deluxe edition, 327 
'pp., $3.00, two or more copies, $2.55, 
alled as you direct. The Digest Press, 
pt. 3e, Van Nuys, California 
UNCENSORED! Broadway! Night Clubs 
Cabarets—-Girlie Shows—Get the Most 
Por Your Money Dance Hall Sirens, 
Mhorines! “‘New York Behind The Scenes’’ 
lis all. Send 50c. Palace Sales, 480-P 
mexington Avenue, New York City 
DUCATIONAL Books sold cheaply or 
rented for simall fee. Books bought. 
back guarantee. 4,000 Bargains. 
talog Free (Courses Bought). Lee 
ountain, Pisgah, Ala 
HINESE Physicians, 
rare illustrations, 
secret healing arts, 
Write Garding Lui ox 6227, Metropoli- 
tan Station, Los Angeles, California 
ANY Book (New, Used, Out-of-print, Rare) 
promptly supplied! Lowest 
for free bargain catalogue! O} 
Shop. S16 Arcadia Court, Pontiac, 
igan, 
“LIGHTNING | Over The Treasury Build- 
ing papeee the ‘‘Money Trust’’; cloth, 
$1 Understand Money! Meador Publish- 
ing Co., 324 Newbury, Boston 15, Mass. 











offers! Free 
3261-PS Wat- 


System, 





Secrets, 165 Pages, 
unpublished truth, 
culiar custom. $1, 


Mich- 


48 


Bargain list | 
Crandall-Hicks, 955 Commonwealth, ! 


Dumbbells. Exercise equip- | 


vrite Olympic | 


Plumbing, | 





EXCELLENT Sparetime profits handling 
subscriptions—2500 magazines. Confiden- 
tial Catalogue, Starting a Free! 
Pines Subscriptions, Flushing, N. Y a 
BOOKS, (out-of-print, new, —" quickly 
supplied. Many 35c bargains. Catalogue. 
T. Jamkowski, 18870 Marx Ave., Detroit, 
Michigan. a 
TWENTY-five cent booklets— ‘Principles 
of Electricity’’, ‘‘Physics Self Taught’’, 
“Geometry Self Taught”. Tom Waltman, 
396 Broadway, New York. 
Se BUYS back-dated magazines, Foreign, 
domestic, arts. Catalogs 10c. Cicerone’s 
spnqpeines, 863 First Ave., New York 17, 





(Contact Lenses). Re- 
place eyeglasses. Informative, authentic 

a tive booklet, 25c. Service Publish- 

ers, 1232 E. 57th, "Chicago. 

“BOOK Of Adam,” completes Bible line- 
ages. Price $1. Charlemagne chart, . 

ow ~ lineage 25c. Harold Bowen, Dept. 
P, Osceola, Missouri 


INVISIBLE Glasses. 


THRILLING Free Book Offer. Stamp t brings 
details. Variety House, Box 56-B, Sta- 
tion N, New York City. 


5 MOST read mail order magazines, ~ 20. 
Armand Cartier, 695B North, Pittsfield, 
ass. 

“PIN-UPS”, 180 Glorious Girl Subjects! 
Huge Bargain Pack $1.00. Clover Novel- 

ty, Hollis 7, N. ¥ 

PHOTOGRAPHS! Novelties! Books! Sam- 

ples, Lists—50c. Nuart, 2041 East 2ist, 

Oakland 6, Calif. 
“A RATIONAL View of Life’—50c. Ben- 
jamin_Seibert, Urbana, Ohio. 

ADULT Books:—Catalog, Sample 25c. Le- 
favor, Box 571, San lbornasdino, Calif. 


ADULT books. Sample and catalog, 10c. 
Alstone, 290 Lunenburg, Mass. 


BUSINESS OPPORTUNITIES 


PLASTEX Industries offer industrious men 
an opportunity to start a business of 
their own, manufacturing art goods. nov- 
elties and utility products in Plastex and 
marble imitation, gc material makes reg- 
ular 10c store seller. Rubber molds fur- 
nished for speed production. Small invest- 
ment brings big returns. We are now 
placing big chain store orders with man- 
ufacturers. Ambitious men have chance _ 
real prosperity. Plastex Industries, De: 
. 1085 Washington Ave., New York, N. 


HOMEWORKERD—alenatoctecs sifts 
plaques, novelties; 90% profit, materi 
molds, instructions furnished. Sample —_ 
scottie mold model, door stop, savings 
bank, radio ornament, illustrated 
molding circular, catalogue new flexible 
molds $1.00 postpaid. Plastic Products, 
1410N Belmont. Chicago 


START Home Business making st statuary, 
plaques, art goods, novelties, souvenirs, 
concrete ttery, garden furniture, arti- 
ficial marble flooring, liquid marble. Make 
your own flexible molds. Amazing profits. 
Valuable folder free. Creative Publishers, 
PS12, Glencoe, Illinois. 
COLOR Concrete with chemicals. Stucco- 
rock. Cement Artistry. Wishing-wells. 
Spin concrete pottery. Benches, Garden 
Ornaments Cold-glaze, concrete-paints, 
marbling a le 10c. Hollywood Cement- 
Cra. onderland, Hollywood 46, 
Cali 


LIQUID Marble; s snow-white, 
ored. Glazed. Unglazed. 
Plooring. Lifetime wear. Any color. No 
riorities. Flexible molds. Plaster casting. 
et into the ~ & money now. Full infor- 
mation given fre Write—Compo-Tex, 

Box 786-F, St Louis, Mo 


MECHANICALLY Inclined Men—Own and 
operate general Appliance Repair shop. 
Complete, illustrated course shows 
how. Welding, Refrigeration, Motor re- 
pair, How_to get business, etc., all 
covered. Free literature Christy upply. 
Dept. 734, 2835 N. Central Ave.. Chicago. 
BRAND New Book—68 pages, 40,000 words 
—-300 tested moneymakers, successful 
mailorder plans, business secrets, formulas. 
wholesale supply sources—25c, moneyback 
guarantee. Smith Eupisations, 213s Com- 
stock. Syracuse 10, N. Y. 
LIQUID Marble — ‘Marvelous. colorful! 
Brushed. sprayed, molded. Rubberlastic 
molds! Composition Flooring! Particulars 
free. Marbelizi . mm, 
WEBER 1 Typewriter | 
Simplified homestudy. 
creasing, Canton 5, Ohio. 

















~ multi-col- 
Composition 





Mechanics School. 


Repairing in- 


Buy Wor Savings Bonds and Stamps regularly. 


| Easy work. 


| ing y+ 





MAIL Order Business Course shows you 
how to make money, spare or full time. 

Teaches professional mail order _— ue 

—not penny-catching schemes. 

tails. Nelson Company, 321 South Wabash, 

Dept. 403, Chicago. 


LEARN Refrigeration ” Service. ‘Open your 

own business. Small capital required. 
Fine opportunity for older 
men. Easy illustrated home course. Low 
cost. Pree Booklet. Mechanics School, 
Dept. S-21, |, 4701 West Pico, Los Angeles 6 


GooD Paying Business Silvering mirrors, 

plating autoparts, reflectors, bicycles, 
bathroom fixtures, etc.. by late method. 
No tanks or shop required, outfit furnished. 
Free sample. Gunmetal Co., Ave. E., De- 
catur, Tilinois. 


MY Plan Will Work For You. ~ Send 10c 

(refundable if not satisfied) for informa- 
tion regarding this plan. Free premium 
included. George L. Nute, 171 Trenton St., 
E. Boston, Mass 


SELL Books, “plans and folios by mail. 
e descriptive list with complete sell- 
for one dime. E. Minnick Co., 


Timberville, Va. 
chock 


ideas, formulas, plans, 
erature free. Roy, 518 Third Ave., 


“full of money-making 
information. Lit- 
Mont- 


| Somery, West Virginia 


FORTIFY The Future. Own Business. 

iome, office. Pree particulars. 100 
oe Plans. National Enter- 
prises, 815-B uglas, Nashville 4, Tenn. 


START Profitable collection business your 

community. Fine income assured. Con- 
vincing literature 5+ Morrison Business 
Service, Pontotoc 


SIGNS and ey easily ‘and e expertly 

Painted with Letter Patterns. Many sizes 
and styles. Write for descriptive folder. 
John Rahn, B1330 Central Ave., .. Chicago 51. 
CAPITAL Seekers—Interested in raising 

$25,000 or more for a legitimate project 
aay | write to Amster Leonard, Fox 
atre Bidg., Detroit 1, Michigan. 


200 EXPOSED secrets—Tricks—Magic— 





Rare formulas—Literature Free. Write 
|S ye Systems, 


314 Kiefaber, Dayton, 


PAINT Signs for Profit with aid of letter- 
ing patterns. Free literature. Sample 
alphabet 10c. Display-Letters Co., Box 28, 
Fort Hamilton Sta., Brooklyn 9. New York. 
127 WAYS to make money. in home or 
Office, business of your own. Full par- 
ticulars free Elite Co., 214-A, Grand 
St.. New York 
PLASTIC Engineering ony ~ big. Home 
study cou Low cost. Easy terms. 
Free booklet. “Ohio Institute of Technology, 


Box 120, Greenville, Ohio. 


“HOW To Make Simple Molds and Plaster 
Plaques." Profit in popular novelties! 
Booklet 25c. Plastercraft, 1406 E. 43rd St., 
Cleveland 3, Ohio. _ 
BE inde 
profitable 
50c to G. Jepson, 132 “B” St., 
Utah, for complete plan d 
BOOKKEEPERS—Earn $2.00-$3.00 hourly 
operating Simplified Tax-bookkeeping 
System liccally. Permanent. Write, Thrifty. 
Danville, Tllinois 


dent, operate a pleasant, 
business of your own. Rush 
Salt Lake, 


MAGIC Races—At Cigarette Touch six 
horses are off. Fast seller. Big profits. 
Six races and quantity prices, 25¢ coin. 
Greene, 4216S Redwood, Venice. Calif 
PERFUMERS make big money. I furnish 
complete detailed instructions Don 
delay—write Dr. Abell, Parkway Bide. 
Pasadena, Calif. iS OEMS 
YOU Too can_learn how to make, mold and 
vast Real Plastics. Send stamped en- 
velope. Box 498, Gainesville, Texas. 
MAKE Money at home in spare time by 
mail. Write ; ae Publishers, Box 23 
Pawtucket, R. 
WINTER Is | Socal) ~ Make your own anti- 
reeze. Nine formulas $1.00. Box 177, 
Gainesville, Texas. pay 
EXTRAORDINARY opportunities. litera- 
ture, Big Mail. 10c. Lioyde’s, 230 Bank- 
ers Investment Bidg.. San Francisco. Calif. 
READ Robert Collier's Home Mail Order 
Methods. Get 31 day trie offer. Dow- 
pos, 1217 Park Row Bidg., N. Y. 


MOLD-MAKING., Plaster « —— :. Money- 
making Business. Literature Free. Kemi- 

lo, Park Ridge. Tllinois. 

UNUSUAL Profitable Cooperative ue. 
25c. Nielson, Box 217-B, Hicksville, N. Y. 





POPULAR SCIENCE 








SWISS Music Box Works—$1.85 to $2.25. 
Suitable for many novelties. Mermod 
Manufacturers, 147 West 46th Street, N. Y. 


PAYING Mail Business—stamp brings 
ik sae 





General Publications, Ossining 1, 





BUY, se sell, il, by 1 mail. 
ward Macdonald, Box 
Seattle 11, Washington. 
a * oe al Day Opportunities. 75 
25c. Home Industries, 1318 8, 
sea A, “Omaha, Nebraska. 


START Local or Mail Order Business. 
Write Dune’s. Dellsiow, W. Va. 


BUSINESS SERVICE 


LEARN How To Build A Mail Order Busi- 
ness of your own, anywhere! Many 
great mail order successes were built from 
very small I a growing from rein- 
vested profits. Now is grand time to sell 
by mail; more people employed, more sur- 
plus money, available than -ever before. 
poopie spending more time at home read- 
ng advertisements and mail literature. 
Our big, 24-lesson illustrated course in 
““Modern Mail Merchandising’’ gives real 
fundamentals of mail . soliins: tells how to 
start, following proved plans and proce- 
dures. Mail order business booming as 
never before. Get our illustrated prospec- 
tus describing our practical course; see 
what this grand industry offers yee 
Write, Mail Enterprises, Inc., 332-A Ches 
ter-Twelfth Bidg., Cleveland, Ohio. 
LOS ANGELES, Calif., mail address. We 
receive, reforward, business, = 
mail. Write—Coastal Service, - * 
Pedro St., Los Angeles 12. Calif. 
“FINANCIAL Inde 
People."’ Success: 
Ty D. Cater, <55 Washington St., 
3, Colorado, 
REPRESENTATION In Washington, D. C. 
2s Service Bureau, 1401—25th St., 


Opportunity mail 10c 
126-B, 




















ul plan 50 cents. Har- 
Denver 








CAMERAS, PHOTO SUPPLIES 
WE Pay raph Prices for used cameras and 





photographic equipment. Turn your idle 
camera, enlarger, printer, lenses, develop- 
ing equipment, etc., into cash. Just send 

a list of what you have. State make, 
model, age, condition. We will write you 
at once, ans you what we'll pay. Pre- 
pare your list today. Send to Central Cam- 
era Co., (Photographic Headquarters since 
1899), 230 S. Wabash Ave., pt. K-18Z, 
Chicago, Illinois. 








San | 


mdence for Salaried | 


CASH! Spot cash for cameras, jenses, bi- 
noculars, movie or still, sound projectors. 
Send full description by mail, or wire for 
prompt cash offer. Over 30 years of de- 
may ed insures honorable dealings. 
Camera Com ny. 179 West Madison 
Street, Chicago, I 


MAKE money in photoeraphy. Ea Learn quick- 

ly at home. vious ex- 
perience unnecessary. Common ‘school edu- 
cation sufficient. Booklet and requirements 
free. American School of Photography, 1315 
Michigan, Dept. 174C, Chicago. 





RABBITS: Flemish Giants, New Zealands. 
Reasonab priced. Franklin Young, 
Riverhead, ng Island, New York. 
WILD geese, ducks, fancy pigeons, peafowl, 
rabbits. Prices free. Jewel Game Farm, 
Danville, Illinois. 

WANTED—White Pigeons. Express paid. 
Crismore, 3753 Monticello, Chicago 18. 
RABBITS, Mice, Pigs. Catalogue List 1l0c. 

Houck Company, Tiffin, Ohio, 


DRAFTING INSTRUMENTS 

















vem 7 SIGN PAINTING, 
AWING AIDS 


CARTOONING Course—36 Lessons—6 

booklets—816 illustrations $2.85. Stamp 
for details. Home Cartooning Instruc- 
tions. 3456 West 116th, Chicago. 


CARTOON Course: Big—Guaranteed— 
Complete—$1.00. John Warren, N7509 
Smith, Spokane, Wash. 


LAUGH <4 program, $1.00. Illus- 
trated catalog 10c. Cartoonist Balda 
Oshkosh, W: 











ELLIPSES or ovals easily described with 
the Paragon Ellipsagraph. $5.25. John 
Hanlon, Clement Ave., West Roxbury. 
FREE catalog of drafting instruments and 
supplies. Gordon's, 162-D Madison, 
Chicago. 
DRAWING & ART SUPPLIES 
ARTISTS Oi! Painting Set—12 Tubes Oil 
Color }2x4 inches, turpentine, linseed oil, 


brushes, palette and canvas board $2.69. 
Edward's, 818 66th Ave., Phila., Pa, 














CARTOON course, Manual of plans, mar- 
kets. Cartoon bulletin. Details, Hart- 
man. 2438 W, Lincoln, Nebraska. 


CHEMICALS & APPARATUS 


CHEMISTRY Laboratory apparatus and 
chemicals for industrial, analytical, and 
experimental la tories. Complete sup- 
ply service for students taking wR" 
ence ~~ Saar courses. _ * yg 
postage for free 
M26, | eee Snead Supply 6o., rite hit, fer Sees 
Ave., Roches 











WINN’'S new aoe — “Laboratory Chem- 
ical Kits and apparatus outfits for home 
experimenting. Send 5c for literature and 
retail gupply catalogue. J. RY Winn Co., 
Dept. 611, 124 W. 23rd St., N. Y. 
HANDBOOK for Chemical Sf Ecpetinneatenr 
Hundreds of experiments; illustrated; 
50c. Experiment klet, " din; 
Scientific Company, Reading, Pa. 


LABORATORY Supplies at Wholesale 
Prices: Chemistry, Biology, Physics. Cat- 
alogue, 10c. National Scientific Co., 


W. North Ave., Chicago. Established 1908. 
“CHEMISTRY For Beginners” and “‘Chem- 











—_—_—_—_—_—_——— 
EDUCATIONAL & INSTRUCTION 


PREPARE yourself now for a well paying 
a ition ae the war. ——— 
‘cial r 
Giesregh licenses through our home study 
courses, written for the man who has for- 
gotten a mathematics. An easily read. 
easily = lerstood course. Moderate tuition 
fee. Write for particulars. American Ra- 
as aed 44 East 23rd Street, New 
or’ q 


EARN Certified Grapho-Analyst degree 
analyzing handwriting, Students report 

earnings up to $1.00 an hour spare time, 

$75.00 weekly, full time. Graduates in em- 

ployment, credit agencies, po‘l 

ments, courts, business and in 

practice as Personal Problem and 

tional Advisors. Fully illustrated Grapho- 

Analyst and 3000 word illustrated lesson 

free. Institute, Box 1150, Joplin, Mo. 


WELDING—Electric Arc. Learn quickly by 

actual practice at Hobart Welding ~~ 
Individual instruction at bare cost of m 
terials used. 50c in stamps brings valuabie 
weldin, pestpelé and full particu- 
lars. Hobart Welding School, Box P-1132 
Troy, Ohio 

















istry ~ Familiar Things’’—both t 
books Ted Waltman, 396 Broadway, 
Rm York 

“CHEMICAL Consmatiee Advanced 

f all fee. War problem ap- 








s On a Buying Spree and 

Pays Top Cash For Photographic, Cine- 

matic Items! Cameras, Projectors, Public 
Address Systems, Enlargers, Splicers, 
Lenses, Accessories, Film, etc. Complete 
and partial units considered! Liberal ap- 
raisals, immediate cash! Bring or write 
rankly, describing items in full detail. 
pa an 66 West 48th St., New York 19 





WE pay peak prices for cameras, lenses, 

movie cameras, 
lenses, binoculars. Sell now! Write giving 
full particulars, condition or send in via 
railway express collect for free estimate or 
C.O.D. with inspection privilege. If no 
purchase your property will be returned to 
you prepaid, insured. Aremac Camera Co., 
Dept. S, 1 E. 43rd St.. New York 17, N. Y. 





movie projectors, movie | 


17 May- 


or s 
eg preferred. Consultant, 
eld. Metuchéh, N. J. 


GLASSWARE 40 pieces $2.00; 15 Chemicals 





$1.50; Catalog. Glover Bidg., 

Kansas City, Mo. 

LUMINOUS Paints will glow in dark. Six 
colors, Fairmount Chemical Co., 126 Lib- 

erty St., New York City 

FREE Catalog: Chemistry, Mineralogy, Bi- 
ology, Optics. Tracey Laboratories, Ev- 

anston. Tilinois. 

LABORATORY 8S 
analysis $2.50. 


Rankin, 











troscope for chemical 
cCutting Sons, Camp- 


bell, California. 





25 L we chemical set. 
only $1.00. Colonial 
Brockton 28, Mass. 


experiment book- 
Chemical, 





AMATEUR Photographers attention! Im- 

prove your hobby of picture taking and 
learn how to make money with it 
today for our 40-page book catalog and a 
sample copy of American Photography, 
enclosing ten cents for postage. 


writers and pictorialists. Camera 
ee 353 Newbury St., Boston, “Aas. 


BASS Says: War time | proves Bass “Teuder- 
ship. Amazing selection of finest still 
cameras—Leica, Contax, Korelle Reflex, 
Argus, new and used still available. Write 
for quotations. Satisfaction guaranteed or 
your money refunded. Bass buys ‘em, sells 
‘em, trades "em. Bass Camera Company, 
Dept. S' SP, 179 W. Madison St., Chicago, Ill. 
OIL co coloring photographs a fascinating 
bby or profitable business. Learn at 


most 
House 141, 


Easy simplified method. Previous | 


experience unnecessary. Send for free in- 
formation and requirements. National Art 
School, 1315 Michigan, Dept. 174C, Chi- 
cago. 





AT Last—Air and Light defying patented | 


Gevelopers. Will not spoil when not in 
use. LT-30 soft-working. LT-17 medium- 
contrast. Quart 
Developer Co., 1624 S, Trumbull, 
23, Illinois. 


Chicago 


DECEMBER, 1943 


rite | 


Contains | 
articles and pictures of the world’s fore- | 


50c Graphic Economy | 


288 PAGE Apparatus Catalog sent for 50c. 
132 Page Chemical Catalog 25c. Labora- 
tory Materials, 7317 Vincennes, Chicago. 


PSYCHOLOGY teaches about mind. Bio- 
+ > teaches about powers of 
mind over body. Use powers subconscious 
mind. Grow. Broaden education, Develop 
personality. Control emotions. Succ 
Correspondence. Dept. P, Taylor — of 
Bio-Psychology, Chattanooga 1, Tenn 


PREPARE Now for the avalanche of 

America’s Post-War Billions in business 

enterprises. Get set to secure your share, 

Study financial understanding. Study 

money. Particulars Free. Educational 
237 N. Rutan, Wichita, Kansas. 


GOOD “Used” educational books on all 

subjects bought, sold, rented, exchanged. 
Satisfaction guaranteed. Complete details 
and 684-page illustrated bargain catalog 
Free. Write Nelson mpany, 321 South 
Wabash, Dept. 203, Chicago. 


CLINICAL Laboratory Technicians in great 

demand. We train you in your spare 
time, in your own home. You can practice 
while studying. Write for free catalogue. 
Imperial Technical Institute, Box 973-B, 
Austin 5, Texas. 














FREE chemical catalogue. Enclose 3c Post- 
age. Greenwood, 398 Broadway, N. Y. 


DETECTIVES 


DETECTIVE training-Secret invest‘gations 

-Easy method-Pingerprints. Booklet Free. 
International Detective System, 1701 Mon- 
roe N.E.. Washington 18, D. C 


DETECTIVES make big money. New meth- 
od. National Detective, 209 E. Lafayette, 
Tampa 2, Florida. é aE 
DETECTIVE Training. Phillips Secret 
Service, 1917-C North Kenneth, Chicago, 
Tilinois. 








~ Ex- 
perience unr. recessary. Wagoner, 


Write, 
P-125 West 86th, N.  & 4 





| Co-educational. 
| stitute, Dept. 


| Pree booklet. 
| ogy, 


RADIO Engineering, Broadcasting, Servic- 
ing, Electronics, Aviation, Marine & Police 

Radio taught thoroughly. All expenses low. 
Catalog free. Dodge In- 

. 500, Valparaiso, Ind. 

MAKE up to $25-$35 week as a Trained 
Practical Nurse! Learn quickly at home. 

Booklet free. Chicago School of Nursing, 

Dept. M-11, Chicago. 

PLASTIC Engineering pays big. Home 
study course. Low cost. Easy terms. 

Ohio Institute of Technol- 

Box P-120, Greenville, Ohio. 








REFRIGERATION Service Course. 24 il- 
lustrated manuals. Easy, quick, low cost. 

Free booklet. Mechanics School, Dept. 

S-22, 4701 West Pico, Los Angeles 6. 





FINGERPRINT, detective instructions. 
Particulars free. Mashak, 4127-B West- 
minster, St. Louis, Missouri. 


DOGS, BIRDS, PETS 
STOP Running Fits. Money back guaran- 


teed remedy $1.00. Circulars sent free. 
Edisto, Al19, Denmark, South Carolina. 








Buy War Savings Bonds and Stamps regularly. 


USED Correspondence Courses, and Tech- 

nical Books Bought, Sold, Rented. Cata- 
log Free. Educational Exchange, Henagar, 
Alabama. 


PROPHECY Club reveals FDR's name a ap- 
proximated by six prophets who described 

new Christ. Christ is here! tails 

dime. Nichols, Box 85, Waltham, Mass. 
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EXCEPTIONAL Opportunity. Operate a 

Collection Agency-Credit Bureau. Quick- 
ly learned. Many make $5,000 yearly up. 
Write Cole Associates, Syracuse, N. Y. 


FREE list, world’s best technical books for 
home Walning Metro, 711-S, So. Dear- 
born, Chicago 5 


CODE Language. Conversation immediate- 
ly. Invaluable. Instruction Booklet 25c. 
Zend, Burbank, California 


TECHNICAL Books, 
Defense Training 
List. Signs, Farmington 


PROFITS without 
word course $2.00 postpaid. 
Association, C-10, Cincinnati 


HOME Study course, drugless 

Free literature. Institute of 
Therapy. Tama, Iowa 
SUPERIOR typewriting course, 

tem, complete, $1.00. Superior, 
lington, St. Louis, Mo 
LOCKSMITH Course. Lock-picking, key- 

fitting, etc. $1.00 prepaid. Miller's Key 
Shop, Canadian, Texas 


Reference 
Free 


Schools, 
Many subjects. 
Missouri 


merchandise! 10,000 
Challenge 


therapy. 
Drugless 


touch sys- 
2842 Ar- 


BE Successful; Learn drafting now. Mon- 
roe Institute, PS-11, Alton, Illinois. 





D GLASSES 
OPES, ETC. 


MIC ‘ROSCOPES, ” Telescopes, Binoculars; 

all scientific, chemical, laboratory appa- 
ratus—bought, exchanged. Exclusively our 
business for fifteen years. Not get-rich- 
quick speculators. Trial will show that we 
know apparatus; highest prices paid. 
Harry | Ross, 64 W. Broadway, 


POWERFUL Telescope Lens Kit—Consists 

3” diameter 75” focus objective—50X and 
100X astronomical eyepieces. While they 
last $1.95 postpaid. With 50X terrestrial 
eyepiece $2.95. PS-12, Pfleegor Optical Co., 
Sunbury, Pa. 


ASTRONOMICAL Telescopes, binoculars, 
cameras, microscopes: bought, sold, re- 

paired. Send 10c for list of instruments de- 

— Rasmussen, Box 294, Amsterdam, 
Y 

MICROSCOPES! Research — Industrial 
Amateur—Accessories. We sell—buy—re- 
air—exchange. Inquiries invited. National 
icroscope Exchange, 119 Chambers St., 

New York, 

MICROSCOPES. Scientific Laboratory 
Equipment, bought, sold, repaired, ex- 

changed. Catalog 10c. George Klein, 225 

Fifth Avenue, New York. 











ELECTRICAL SUPPLIES & EQUIP. 


FOR Motors, Welders, Generators, Other 
Electrical items, Write LeJay Mig., 823 
LeJay Building, Minneapolis, Minn 


ELECTRIC Pencil: Writes—Engraves all 
Metals. $1.00 postpaid Beyer Mifg.. 
4515-C Cottage Grove, Chicago 15 


WIND Electric Motors Yourself. Write 
Simplex, Box 260A, Pontiac, Mich 


EMPLOYMENT SERVICE 


EXECUTIVE, Office Workers, foremen 

salesmen, and others. This is a good 
time to ecure better, bigger positions 
larger salaries. If you desire greater se- 
curity and financial advancement. now is 
the time to make a change for the better 
Let me tell you how to get the position 
you really want. Send name and address 
for free information. Employment Counse- 
Jors, Sedalia, Missouri 


ENGINES, MOTORS, ETC. 


BRIGGS & Stratton 1 H. P. Engine 

able for scooter, mower, etc 
Rankin, 203-A South 77th Street, 
kee 13, Wisconsin 


WINDING Data, 225 
three phase, $1.00. Mc 
Kansas City 3, Mo 
FARM MACHINERY 
Tractor 
instructions 
Science 
Clair 








Suit- 
$36.00 
Milwau- 


single and 
. Box 7631 


motors 


tor Data 





from old 
$1.00 


an 
Bidg 


Powerful Farm 

auto parts Plans 
Money back guarantee 
Mechanics Magazine, 727 St 
Chicago 


FARMS, 


BUILD 





OTHER REAL ESTATE 


BEE the Highlands of Louisiana where 
winter brings no idle acres. Choice cut- 
land at low prices with terms. Send 
descriptive book without obligation 
Zong-Bell Parm Land Corporation, 897 
‘A. Long Bidg., Kansas City, Mo 


_ - 
BTROUT'S Big Farm Catalog! 68 Pages 
describing hundreds of properties in 18 
States from Maine to Florida and west to 
_ Mississippi—many pictures, rock-bot- 
m prices. Write today for this money- 
time-saving 


ving book. Free. Strout 
Rreait: 255-ZB 4th Ave., New York 10,N.Y 
= 

GOOD Farm 


Bargains. Washington, Min 
nesota, Montana, Idah Oregon, Ne 
Depet.dable crops, favorable cli 
Write for literature, lists describing 
farms. Specify which state. J. V 
w, 120 Northern Pacific Ry., St. Paul 


Minn 


ORLANDO, Plor Y- 5 acres on paved high 
way. Good fru nd vegetable land: ea 
terms; free booklet Dept. Interstate 


Development Co., Orlando, F! 


40 ACRES, near White River 
poultr $190; $5 down. $5 monthly 
Free list t literature. Hubbard 
Grossman Bidg.. Kanses City. Kans 
40 ACRES good land, $200. $5.00 
$5.00 monthly. R. W. Stewart, 
Plorida 


dowr 
Inverness 
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FOR INVENTORS _ 


INVENTORS: Learn now—without obliga- 

tion—how to protect and sell your inven- 
tion. Secure Pree “Record of Invention’’ 
form for establishing date of your inven- 
tion—and Free Book ‘‘Patent Guide for the 
Inventor,’ containing complete informa- 
tion about patent procedure and selling 
inventions; illustrating over 150 basic me- 
chanical movements lay may be costly 
For prompt, confidential service—write— 
Clarence A. O'Brien & Harvey Jacobson. 
Registered Patent Attorneys, 32A-M Adams 
Building, Washi ngton, D c 


INVENTORS—Patent your invention—send 
now for our new Free copyrighted book- 
let Protect, Finance, and Sell Your In- 
vention”, an Invention Record’ form. 
This booklet guides the inventor ‘rom the 
first step toward patent protection to final 
profit making from his invention. Reason- 
able fees, conscientious counsel. McMor- 
row & Berman, Registered Patent At- 
torneys, 143-Y Albee Building, Washing- 
ton 
PATENT Your Idea! 
two free illustrated books atent Pro- 
ection’ and “‘When and How to Sell an 
Invention’’. 68 pages of vaMable informa- 
tion for inventors. No obligation. Address: 
Victor J. Evans & Co., 742-P Merlin Bidg 
Washington, D. C 
CAPITALIZE inventions, without “patent 
expense. Patents guarantee no protec- 
Send $1.00 for booklet ‘“The Patent 
Racket and profit thereby. R y 
Box 142 Easthampton Mass 


INVENTORS: New military and commer- 
cial inventions urgently needed by manu- 

facturers. Write for particulars. Chartered 

Institute, Dept. 3-A, Washington, D.C. 


INVENTIONS developed Drawings made 

Models built. Machinery designed. Mfe. 
done. Good work. Pair prices. Davidson, 
636 ““C’’ St.. San Diego, Calif 


INVENTIONS Developed, 
nanced, commercialized 
Enterprises, P. O. Box 5701 

55. Calif 

HAVE you a Patent? Will mani 
on shares. Campbell, 272 Mt 

Detroit, Michigan 


CASH for practical “fdeas and inventions. 
Mr. Ball, BB-9441 Pleasant, Chicago 


FORMULAS, PLANS, ETC. 


AUTHENTIC Formulary 924 pages (illus- 
trated). 10,000 Money making formulas 
recipes, instructions, substitutes. $2.00 post- 
paid or C.O.D. (Foreign, $2.35). Catalog. 
Adams-Brc wn, Chestnut Hill, Mass 


FORMUL AS—Latest, best, 
erature free. E. Belfort, 

Bidg.. Chicago 6. 

FORMULAS—All kinds. Latest 
makers; literature Free. KemiKal, 

Ridge, Til : 

COAL Saver; Artificial Coal; : Both Formu- 
las 25c. R. Plumb. Herkimer, N. 

CHEMICAL Garden. Send Dime. Edwards, 
324 North 18th, Quincy, Dlinois. 


Write immediately for 


“patented fi- 
Allied Patent 
Los Angeles 


ifacture 
Vernon 





. Analy sis. Lit- 
Engineering 


money- 
Park 


Buy War Savings Bonds and Stamps regularly. 


| Pl., Dept 


S & ENTERTAINMENT 


READY— —Big | New Denison Digest lists, de- 
scribes hundreds of Plays, Operettas, 
Musical comedies, complete Minstrel First 
Parts with song programs, blackface skits, 
vaudeville acts, monologs, dialogs, clever 
recitations, juvenile plays-songs, musical 
readings, books on games, entertainments 
—for all occasions and ages. Denison’s 
new 68th annual Digest explains each 
Play's plot. number of characters, playing 
time required. A valuable Entertainment 
Guide Book for families, schools, dramatic 
clubs, lodges, churches—all organizations. 
Individuals—be popular—learn clever reci- 
tations—see this igest! Strictly limited 
edition—send only 10c oorering postage- 
handling) for yours now! T. S. Denison & 
Company (Established ii) 225 North 
Wabash, Dept. 10-C93, Chicago 1. 


HAIR PREPARATIONS — 





USED by thousands of men for years. Pro- 
Ker, a common-sense hair-scaip prepara- 
tion for Hair Care, Loose Dandruff, Scalp 
Itch, Natural Hair Groom. Not greasy. 
does not stain. Clean, fresh odor. No al- 
cohol. Pre-War Formula. Developed by 
Charles Nessier, noted hair authority and 
—< of “Our Vanishing Hair’. Over 
000,000 bottles sold. Money-back guar- 
pam Big 16 oz. bottle $1.50 postpaid or 
C.O.D. Hair + ° aoe 402 Madison Ave., 
New York City 17. 


wEAEGNG AIDS & REPAIRS 
HEARING Aids, Repairs, and Batteries. 


Quick Service. Wholesale, retail guaran- 
teed. Marshall Brown, 19 East Congress 





| Street, Chicago, Illinois. 





HIGHGRADE SALESMEN 


ADVERTISING Book Matches — World's 

largest “Direct Selling’ Book Match 
Factory offers advance cash earnings call- 
ing on every type of business. Men or 
women. Experience unnecessary. Full, part 
time; Low Prices; High Quality; Quick De- 
liveries; Powerful Patriotic Display: Spe- 
cial Designs for Army Camps and Naval 
Stations; Repeats. Free Kit. Instructions. 
Match Corp. of America, 3433 West 48th 

N-12, _Chicago 32 


ADVERTISING Book Matches. America’s 
largest manufacturer of Union Lahel 

Book Matches. Fast selling line. Large 

sales producing kit. Sample matches. Com- 

plete cut catalog. 17 color combination 

makes selling easy. Commission in advance. 

Superior Match Company, 7530 Green- 
wood Ave., Dept. P-12. Chicago 


SAMPLE Ten Dealers; ‘Sell 3,000 wallets: 
$40.00 profit; 3 potential bonuses: 

Ten self mailer pocket wallets 25c (coin). 

Waraides. South Branch. Oak Park. Ill 


HOBBIES, COLLECTIONS 


UNUSED Match Book Covers. 100 all dif. 
35 Royal Flash Covers 
st. Charles Edelman, 13i1P 

‘84, Cleveland 3, Ohio. 
and Desert Sap- 
Mineral 
Phoenix, 





East 
GENUINE Arizona Ruby 
phire. Send Quarter for both. 
Specimens Company, Box 2651, 
Arizona a 
HOBBY ‘catalogue 5e, ‘stamp. <oin list 3c, 
framed Mexican feather picture $1.00, 
chameleon 25c. Quivira Specialties, Win- 
field, Kansas 
COLLECTORS! 
to your collection! 
assortment today Only _ 25c. 
Photo Co.. Colorado City, Texas $ 
BEAUTIFUL Stones removed from rings, 
etc 100 assort owe's, Box 
M-311, St. Louis, Mo. a Das 
WANTED Automobile radiator name plates 
of old cars. H. Stockwell, Hutchinson, 
Kansas 
24 BEAUTIFUL 
postpaid $1.00 
men Co., Cherry, : : 
I'LL show you how to make your hobby 
pay big money. Exciting details free. 
Pioneer. Box 233PS. Bolton Landing. N. Y. 
WANTED: Old cigarette cards Write 
Charles Bray, East Bangor, Pa 


____ HOME CRAFTSMEN 


SQUAREKNOTTERS! Make belts. hand 

bags, etc. Quality cord samples with cat- 
alog free. beginner's book, catalog and 
samples, 10c. Special! Regular $1 
with 50c beginner's outfit, all for $1. P 
Herwig Co., Dept, P-47, 121 Sands 
Brooklyn, N. Y. 


~ Add old Mexican money 
Order our Special 
Maniss 


inch size ore specimens 
Arizona Mineral Speci- 
Arizona 





POPULAR SCIENCE 





28 LAWN Ornament atterns 25c. Other 

patterns: 15”-20” high; Dutca girl, Dutch 

boy, pirate, bull terrier, Mexican girl, Mex- 
nguin, flower girl, 


62 full size patterns $1.00 

Strother, Box _383-EZ, Belington, OW. Va. 
PLASTER Enthusiasts—Hobbyists! Here's s 

new mouldin > A mn Nearest thing 
to Rubber Mol Roni-Rub'r’’ moulding 
compound guaranteed by Roni Studios, 
Inc. Whitestone, New York City. 2 and 5 
Ib. bars, $1.50 per Ib., postpaid. 





INVENTORS—Patented or unpatented, we 
Pa your invention. M. Humphries, 
$12 Otis Bidg., Phila., Pa. 


Monthly 


4 Magicians’ yo ; 
_pane- 


mageeine of tricks ———- 
tional Magicians, Mount Morris, 





CASH for Inventions—Patented, unpat- 
ented. Mr. Ball, BC-9441 Pleasant, Chi- 
cago. 


HYPNOTIZE Anyone Quickly! — Fire 
Method $2.00. Mystic Sales, 7126 Puri- 
tan, Detroit, Michigan. 





INVENTIONS Promoted. Patented or un- 
pee. Write Adam Fisher Company, 
183-A Enright, St. Louis, Mo. 


DOLLAR'S Worth Professional Magic Free 
with Tilustrated Catalog 25c, 4462-PS 
Germantown, Ph 








INVENTORS! Have you good patentable 
ideas? Write Mr. Metzler, 11 West 42nd, 





CATALOG: Tools, Decal Transfers. Pat- 
terns Novelty Furniture, Lawn na- 
ments, Silhouettes, Letters & Numerals. 
Other Lines. 500 articles finely illustrated. 
Write Wo-Met Shop, Ashburn, Georgia. 
276 a UE Firearms, Swords, Car- 
tridges, Rifles, Indian ‘Relics. Catalog 
10c. (Photographs of Most) Heike, We- 
nona, Ill. 
NOVELTY _ Patterns, 








Lawn Ornaments, 


n 
Corner Shelves 25c. Box 623, Chisholm, 
inn 





MAKE Toys for gifts or profit. 12 original 
plans—complete instructions—25c. K. 
Stultz, 146 illiam St., Alexandria, Va. 


BUILD Streamlined plywood kitchen Yo 
nets. Plans 25c. Roger Underwood, 4617 
Johnson Avenue, Western Springs, Illinois. 


NOVELTIES from scrap wood; Iq -s 
ane, Tesseree, kits; lists 5c. Lynds, Med- 
ass. 


HOTEL TRAINING 


GOOD Jobs for you in hotel and institu- 

tional field, wartime housing, food and 
recreation projects. Thousands of men 
and women—all ages—needed for well- 
paid positions that offer color, excitement, 
ever-new and fascinating duties. Already 
built or under construction are over 3 bil- 
lion dollars worth of government social 
and recreational buildings, officers’ clubs, 
etc. Record-breaking business in hotels, 
clubs, institutions means even greater op- 

rtunities. Lewis school receiving calls 
or managers, hostesses, executive house- 
keepers, purchasing agents, stewards, 
housing supervisors, cafeteria directors, 
etc. Previous experience proved unneces- 
_ No need to leave your job to qualify. 

good grade school education, plus Lewis 
reining qualifies you at home, in spare- 
time. Our National Placement Bureau 
helps to place you—and under our amazing 
Certified Job pine gas ag A guarantees 
you will “‘make hen placed. Write 
today for free — Lewis Hotel Training 
School, Room BZ-2768, Washington 7. 
D. ©. (First aol only school of its kind— 
Now in its 28th year.) 


HUNTING 


FREE! Fall “Guaranteed Bargain Cata- 
featuring thousands guns and 
“Hard-to-get” items; send 25c (refunded 
with first order). Trade guns and ammu- 
nition, or Get Cash. (Name your own 
price.) We pay More, sell for Less, because 
we handle thousands upon thousands of 
new and used guns from $5 to $1000.00. 
All models, gauges, calibers, makes. We 
also buy, sell or trade Ammunition, Reels, 
is, Outboards, Binoculars. Cameras, 
Watches. Write, describing what you have 
to trade, or sell for cash! ‘‘Money Back 
Guarantee’’. backed by 58 years’ fair deal- 
ing. Klein's Sporting G Milton Klein, 
503J South Halsted, Chicago. 








way, 














JEWELRY 


GENUINE diamonds, out-of- 

prices, wonderful values. nredeemed 
loans and big buying power enable us to 
offer beautiful gems at prices far less than 
original cost. Shipped Free for Inspection, 
Appraisal. Send for Big Free list ovens 
fine diamonds at startling low puss. ices. 
Lloyd J. Butler, President, Prudential Loan 
Association, 133-ON North Clark St., Chi- 
cago 





LEGAL DIRECTORY 


MEXICAN Legal Matters reliably handled. 
A. Munoz, 240, Juarez, Mexico, 





BE a Magician. = professional magic 
catalog of latest tricks, 25c. Ireland, 
P-109 North Dearborn, Chicago 


LEARN Professional Magic in ten easy les- 
sons. Success guaranteed, $1.00. Diablo, 

5568 Foster Ave., Worthington, Ohio. 

YOUR name screaming headlines, Holly- 
wood mg 4 25c. Leiavor, Arrow- 

head Springs, San_ Bernardino, Calif. 

800 MAGIC Books, Tricks and Secrets in 
stock. New lists Free. Magic Store, 

Minneapolis Minn. 

MANUFACTURING 
MODELS, small lot manufacturing. metals, 
eublastics, etc, Milburn, Burlington, Ken- 
uck 

















MILITARY INSIGNIA 





MACHINERY, TOOLS & SUPPLIES 


LEWIS Castings, Materials and Blueprints 
for 8 Mills and other shop tools 
6th the cost of comparable 


fi effi- 
pene wd and economically. 

finished castings can be furnished. 

10c to cover cost of mailing Catalog de- 
scribing 23 items. Lewis Machine Tool Co., 
Box Station A, S34, Los Angeles 31, 
California. 





FOREIGN Emblems, sample, price list, 
om 15c. Hobbyguild, 35-A West 32nd., 





SILK Embroidered Service Emblems; sam- 
ple and price list, 10c; Insignia Guide, 
10c, Hobbyguild, 35-A West 32nd, N. 


MILK GOATS 


DAIRY Goat Journal, Dept. 368, Columbia, 
Mo. Monthly magazine crammed wit 
helpful information, $1 yearly, introduc- 

tory 5-month subscription 25c. 











INDEX—Heads for sale. Very inexpensive. 
ny -two different divisions. on 

small lathes, drill press, milling machines, 

etc. Make gears, hobbs, cutters, etc. Very 

accurate, and durable. Not a toy. Used by 

defense schools and hobbyists. Write for 

sree tolder. Long’s Index Heads, 2117 East 
8B St., Torrington, Wyo. 


BUILD your tractor from second-hand 
automobiles! Convert your horse drawn 

farm equipment into tractor drawn equip- 

ao. Nolan's Garage, East Wareham. 
ass. 


FOR sale new and used reamer and mill- 

ing cutters not catalogued. Furnish your 
list of requirements for prices. Write P. O. 
Box 493, Flint, Mich 


STEEL beam tramenela for draftsmen, en- 

gin@ers, mechanics. Circular Free. Clair 
Company, Box 92, Blythebourne Station, 
Brooklyn, N. Y. 


NEW caliper, direct reading, speeds up de- 

fense work, cheap. Free iilustrated. cir- 

cular. Factory, 811-H East 3lst, Kansas 
City. Mo. 

bay —- 5 Bye Engrave 

tools. No electricity! 25c. Nye, 

1802 "Twelfth, Seattle, Washington. 


ATTACHMENT grinds, ops, , Neners ac- 
curacy, $5.95 postpaid Mfg. Co 
327 No. California, oa “California. 
GRIND Drills Like Factory: Attachment 
for Bench Grinder. Cheap. Factory. 

811-A East 31, Kansas City, Mo. 
RECLAIM dull and broken drills with Nu- 


Way Drill Grinder. Circular free. Trac- 
tor-Lite-Mig. Co., Spirit Lake, Iowa 

















Protect tools! 














INFORMATION 


The Land of opportunity. Are 

you planning to come to Alaska to enjoy 
this Switzerland of America? I will per- 
sonally answer ten questions pertaining to 
Alaska for one dollar. Dr. Knowles, Mem- 
ber Chamber of Commerce, Juneau, Alaska. 


INFORMATION—How to -jocate most any 

article made in the United States (Dime 
Coin). Rakes Specialty Service, P-2053 
West 35th St.. Chicago 9 Illinois. 


INVENTIONS WANTED 


NEW Product Ideas—A reputable manu- 

facturer will consider new patentable 
items (preferably of metal) for manufac- 
ture and distribution in the aircraft, auto- 
motive, marine, industrial, 





ALASKA? 











MAGIC TRICKS, PUZZLES, 
JOKER NOVELTIES 


FOOL Your Friends! Send 10c for 3 Post- 

card Views of Detroit, write your mes- 
sage, address, stamp and return to me. 
I'll mail them from here—Free. Arthur 
Drewry., 5303 Baldwin Ave., Detroit 13, 
Michigan. 


1943 EDITION Douglas fmous Catalog of 

500 Tricks you carr do! All the latest with 
cards, coins, thimbles, balls, ropes, appa- 
ratus, books, illusions. 128 pages, only 10c. 
Dougias’ Magicland, Dallas, Texas 
HOLLYWOOD Special! Magicians ——T 

catalog, ghost illusion and free trick for 
25c. Magic House of Charles, Box 888S, 
Hollywood, Calif. 














field. Ideas will be purchased outright or 
on royalty if accepted. Write | , = 
nature and intent of your idea and 
teresting, we will send complete tin 
tions on how to submit full details for fair 
consideration. Address P. O. Box No. 6798, 
Philadelphia, Pa. 
INVENTORS: Have you a sound, practical 
invention for sale, patented or unpat- 
ented? If so, write Chartered Institute 
of American Inventors, Dept. 3-C, Wash- 
ington, D. C. 











WORLD'S largest professional magic shop 
keeps you in touch with latest tricks. 

To receive mailings gene 25c for 1943 cata 

log. Hoidens, P-220 W. 42nd St., New York. 


MAGICIANS’, Gamblers” 





MISCELLANEOUS 


A THOUSAND Laughs—Unique Jackass 
Cigarette Dispenser. Holds 10 cigarettes. 
Simply press donkey's head down, tail 
rises—presto—out slips cigarette. Satis- 
faction guaranteed. Shipped C.O.D. for 
98c plus small money order fee or $1.00 
with order. Sanimo Industries, Dept. 
PS-5, Spencer, Ind. 
GREAT Fun. Letters mailed for you: 
N. Y., Chicago, Miami, Montreal. 15c. 
Receiving—Forwarding Service, Souvenirs, 
View Cards. og alge 2g 10c, Agents prop- 
cuties o. Haller, 436 N. Y. Ave., Brook- 
yn 
MEDICAL cbaratary Technicians in great 
demand. We train you in your spare 
time, in your own home. You can practice 
while studying. Write for free ae 
Imperial Technical Institute, Box 973- 
Austin 5, Texas. 
UNPAINTED Wall Plaques. 
$1.00. 1 Assorted $2.00. 
642 Broadway, St. 











30 Different 
Request _Lit- 
erature. Oman, Paul, 
Minnesota. a 
RECEIVE mails, magazines, 
name in numerous mailing 
Howard, 396 Broadway, New Yor ee 
Auto-Hypnosis, new 
Victor, 675 Eliot, 


. samples. Yo Your 
lists 10c, 
foward, ».. Tae 


PREE Information. 
easy way to success. 
Denver 4. Colorado. 
DESCRIPTIVE Photos; | 
by Humor 10c. 
State, Chicago. 
FREE literature how to 
treasure and minerals. 
tory, Palo Alto. Calif 
HEATING six rooms oo. yearly. Circulars 
__10c. Rosenzweig. RR10-B2, Cincinnati. 
UNUSUAL Novelties, samples 6c, Modern, 
Box 2, Station B, New York 2 


MODELS & MODEL SUPPLIES 


SHIP mode! kits and fittings. Complete 

line Pisher model yacht equipment. All 
Boucher, Fisher, Marine Model and Ideal 
Kits, fittings and blueprints at standard 
rices. Most complete stock in New Eng- 
and. James Bliss & Co., Inc., 220 State 
St., Boston, Mass. 


MOST complete Illustrated Catalog—‘‘O- 
el Railroad Parts ever 

published. Send 5c for mailing. Sony. 1377 

Gates Ave., Dept. 812. Brooklyn, N. Y. 

RAILWAY models, complete line ioe 
tive catalogs. O Gauge 104 pages, 25c. 

HO 48 pages, 15c. Walthers, 269 Erie, Mil- 

waukee, Wisconsin. 

PLANES, Boats, Hundreds of Hobby Items 
Cata Americas Hobby_ Center. 

Dept. 

N. Y. 


100 Addresses 25c. 
Morrelle, 130-Nob 





locate buried 
Fisher Labora- 




















secrets 
Cards, Dice, Punchboards, Slot Machine, 
Gataies 10c. Book Co., Box 671, St. Louis 
0. 


HYPNOTIZE Anyone Quickly! ” Guaran- 
teed Course $5.00. (Information-stamp.) 
Box 1373, Raleigh, N. C. 











talog 3c. 
8-123, 40 E. 2ist.. New York 10 
CATALOG 50 engines, model railroad sup- 
plies, 25c, refunded. Howardco, P-2417 
North Ashland. Chicago. 
SHIP Model and yacht supplies, complete 
large 64 page Catalogue, 20c. Wm. Wild 
510 E. lith St., New York City. 














MONEY MAKING OPPORTUNITIES 


MECHANICALLY Inclined Men—Own and 
operate general Appliance Repair shop. 
Complete, illustrated course shows you 
how. Welding, Refrigeration, Motor re- 
pair, How to get business, etc., all phases 
covered. Free literature. Christy Supply, 
Dept. 1434, 2835 N. Central Ave., Chicago. 
MAKE money at home in sparetime. Mail- 
order business is your opportunity. Start 
With as little as $2.00. New—amazing sys- 
tem that works wonders, prepared by ex- 
pert. Startling information free. 
Siddall, Atascadero, Calif 
LEARN Metascience. Remarkable drugless 
healing. No manipulation. No apparatus 
Unbelievable simplicity and results. Inex- 
pensive a po et — ae. Write Meta- 
science, ar Florid 
START A Home Business In Spare Time— 
Make extra money Experience not es- 
sential. Literature, stamp, Gofflot Service, 
Alhambra, Calif 
DIME$! Quarters! 
Latest Plans! 
nently With over 100 firms—10c 
terprises, Box 457, Reno 3, Nevada. 
DETECTIVES Earn Big Money. Experience 
unnecessary Parti culars ne Wagoner, 
P-125 West 86th Y Y 
OPPORTUNITIES Galore, giant mails i0c, 
sample mailing free. Harvey Teeple, 
(PS), Decatur, Ind 
BE your own boss. Operate a 
subscription business at home. 
Readers’ Service, Hatfield. Pa 


EARN money evenings, 


Dollar$! By 


magazine 
American 


Comic-Ads, Argyle, Wisconsin 
TRADERS’ Club members earn big money 
because??? Anderson, Vineburg. Calif 
MONUMENTS 
MONU MENTS—Direct Low Prices, Freight 
paid. Guaranteed Free Catalog and 
samples Write Granite-Marble Factory, 
A49. Oneco, Florida 
MOTION PICTURE & SOUND 
: EQUIPMENT 
S-iémm FILM-SUBJECTS 
White and Color; Sound or Silent 
x; selection ever compiled; 75c to $100. 
jrite for new, Deluxe 1943 Ca.alog—pro- 
Zusely illustrated! 25c (coin) refunded first 
Hol- 








Black and 
Larg- 


urchase. Hoilywood Movie Supply, 
ywood, Californi 


MOVIE Camera Outdoor Film. 100 ft. roll 
16mm, $2.50; 25 ft. roll Double 8. $1.25; 

Wree Developing. Sell Finished Subjects. 

ppotales Better Films, 742 New Lots, 
rookiyn 7, N. ¥ 


IS UARANTEED Fresh 8mm film 
, poss Double 8mm 45 Six 
ivex Eso-B $2.60 ll ship 
S0-Film, 3945 —_*, Kansas 
issouri 
B00" i6 MM. Used sound film 
paid Write for list of complete 
ts. Blackhawk Films, Dept. PS5 
nport. lowa 
IXTEEN Beautiful glamour 
Our latest “Lorelei 8mm 50 ft 
6mm 100 ft., $4.00. List sample, 
enkins, 392-A, Elmira. N. ¥ es 
®THE World's Greatest Passion Play in 
8mm, 16 and 35 mm. Specify Sound or 
iient. Rent or Purchase. Hemenway Film 
o.. 33-Z Melrose St Boston 11. Mass 
ALL-AROUND" Reflector Co. guarantees 
their reflector will give 25 more screen 
umination on Revere Projectors Ad- 
ess—10111 Euclid, Cleveland, Ohio. _ 
OVIE Film 100° 16mm $1.90—25’ double 
8mm $1.25 developing included. Ambas- 
or, 479-A Quincy Street Brooklyn 
MM SOUND features! Shorts! Techni- 
color samples 10c. Demsey, 1613 Stewart, 
ungstown, Ohio. " 
16, FILM subjects. $1.55 ip 
Pence Service, 2484 Liddesdale 
ch 
'ORLD War No. 1 300ft. 8mm 
Cope, 3720 South Figueroa, Los 
7, Calif 
LEARN Movie 
Pree catalog. Give age 
Elmira, N. Y 
SALE — rent — exchange — 8-l16mm movies 
nd stamp for catalogue. Bailey Films, 
1653 Cosmo, Hollywood 28, California 
HOME Movies you'll like 8-i6mm. Sample, 
lists 10c. Also 8-16mm Camera Film 
Marshall, 413-P, Elmira Y 
GLAMOUR Films! Lists, Samples, 10c. 
Superior, 126 Fourth, Paterson. N. J 
FREE Movie Film Catalog; sample 10c, 
Goodwill Company, Jackson, Tennessee. 


Three 
spools 
C.0.D 
City 2, 


$1.00 post- 
sub- 
Dav- 


girl subjects 
. $2.00 
dime. 


List, stamp 
Detroit 
$6.50 
Angeles 


Projection, Management. 
Theatre School, 


Alfred | 


mail | 
Your name listed perma- | 
Novel En- | 


copying and du- | 
plicating comic cartoons for advertisers. | 


SEND a for lémm, 8mm_ catalogue. 
Sterli . 679 Northampton, Easton, Pa. 


MOTORC YCLEs, BICYCLES & 
SUPPLIES 





MOTORCYCLE Manual—i92 Page Ameri- 

can ‘‘Questions-Answers" complete serv- 

icing information Harleys, Indians, Hen- 
dersons, Servicycles, Villiers includi 

models $l. 10 ——_ “*Motorcyclist’s ork- 

$1.50 —— Two Stroke Motorcycles 

“Modern Motorcycle Mechanics 

Tuning’ 435 pages care Ameri- 

nglish ener ees = 50, with draw- 

ings, specifications U. Army Jeep, Ger- 

man War Motorcycles $3.00 All postpaid. 

Clymer, 307 W. Pico, Los Angeles 1 15, », Calif. 


PLANS, ~ Drawings, specifications, instruc- 

tions for building attractive Motor- 
Scooter complete $2 Pians, instruc- 
tions—E-Z to wy, om bicycle electrically 
driven $1.50.—Scooter Catalogs 10c. Cly- 
mer, 307 W. Pico, Los Angeles 15, _Calif. 


100 MILES Gallon! Motor- Scooters, Mo- 
torcycles, Whizzer Bicycle Engines, Midg- 
et Automobiles, Gasoline Engines. No pri- 
ority Necessary. Pull information, prices, 
illustrated catalog one dime. Clymer, 307 
Los Angeles 15, Calif. 
“MODERN Motorcycle Mechanics And 
Speed Tuning’’, 435 pages, 200 illustra- 
tions, the most up-to-date and complete 
on motorcycles ever issued. $2.50 
postpaid. Descriptive folder free. Nichol- 
son Brothers, Saskatoon, Canada. 


BEAUTIFUL ~ Recap Motor-Scooter Tires. 
Information ons 10c. pose. 307 
W. Pico, Los Angeles 15, Calif 


MUSIC, MUSICAL INS 


PIANISTS—Free booklet shows how you 
may greatly improve Technic, Accuracy, 
Memorizing, Sightreading and Playing 
through Mental-Muscular Co-ordination. 
Quick results. No obligation. Broadwell 
Studios. Dept. 93L, Covina, Calif. 
LEARN Popular Piano! Play hit songs in 
boogie-swing style. Pianists, send dime 
for sample arrangement. Home-study fold- 
er free. Christensen Studios, 765 Kimball 
Hall, Chicago _ s. 
IF you have a poem or song, T will write a 
professional piano copy and obtain a 
copyright for you. Cliff Smith, Manager, 
Thain Music Mart, 134 E. Washington, Ft. 
Wayne 2, Ind 
SONGWRITERS! Send your ‘poems tor ¢ our 
offer and Free “Rhyming Dictionary” 
Phonograph Records made. Vanderbilt 
Music Studios, Box 112, Dept. 4M, Coney 
Island, N. ¥ i 
SONGWRITERS: Write for Free Instruc- 
tive Booklet Outlining Opportunities. 
United Music Corporation, Dept. 
Salem, Indiana 
PHONOGRAPH Records Slightly 
cents each. Hoodwin Company, 
Broadway, Chicago. Illinois 
WANTED! Lyrics, melodies for songs. We 
arrange, publish. sell. Superior Song 
Studios, Passaic, N J 
BAND Instruments, all Bargains. James 
Sistek. 12912 Broadway. Cleveland. Oh'‘o 


OLD GOLD, WATCHES, PRDECIOUS 
STONES 


GOLD $35.00 Ounce—Mail “old gold teeth, 

diamonds, jewelry. watches 
cash by return mail. Satisfaction guaran- 
teed. Free information. Dr eisberg's 
Gold Refining Company, 1500-B Hennepin, 
Minneapolis, Minn 


PATENT ATTORNEYS _ ‘ 


ag bh Na i: now—without obliga- 
tion—how rotect and sell your in- 
vention Secure Tee ‘‘Record of Invention’’ 
form for establishing date of your inven- 
tion—and Free Book ‘Patent Guide for 
the Inventor’’, containing complete infor- 
mation about patent procedure and selling 
inventions; giving illustrations of many 
successful inventions; over 150 basic me- 
chanical movements. Delay may be costly. 
For prompt, confidential service—write— 
Clarence A. O'Brien & Harvey Jacobson, 
Registered Patent Attorneys, 32B-M Adams 
Building. Washington, Cc 
INVENTORS: Before disclosing you. in- 
vention to anyone send for Form ‘‘Evi- 
dence of Conception’’; “Schedule of Gov- 
ernment and Attorney's Fees’’ and instruc- 
tions. Sent free. Lancaster, Allwine & 
Rommel, 413 Bowen Building, Washing- 
ton, D. C 
PATENTS Secured. Two valuable bookle‘s 
“Patent Protection” and “When and 
How to Sell an Invention”, together wit 
valuable “Evidence of Invention form 
sent free. Write immediately to experienced 
patent counselors, Victor J. Evans & Co., 
741-P Merlin Bidg., Washington, D. C. 





used 20 
4419 








| it without cost to you 


receive | 


| Treatments. 


GORGEOUS Christmas 


} nardino, Galif. 


INVENTORS: e Send for free copy my 72- 
e tents. Reasonable terms. 
Prompt action. onfidential, personal serv- 
ice. L. FP. Randolph, Dept, 340-A, Wash- 
ington, D. C. 
PROTECT your invention through medium 
of my expert personal service. Prelimi- 
nary information without obligation. Hor- 
ace L. Beall, 902 F Street, N.W. 4, Wash- 








“INVENTOR 5 GUIDE’ free, containing 
100 mechanical movements, information 
about patenting, selling inventions. Prank 
. Ledermann, 154 Nassau St.. New York. 
“PATENT - Particulars” and Bianks, free, 
airmailed. Spertes Buck, P-Hotel Plaza, 
Washington, D 
Tho 
INVENTORS: Foresighted manufacturers 
already planning post-war sale of new 
non-military products. If you have a useful 
invention, patented or unpatented, write 
Chartered Institute of American Inventors, 
pt. 3-B. Washington, 


__PATENTS FOR SAL E 


NEW Invention for improving “eyesight. 

Patented. Will sell for cash or royalty. 
Will also consider promotion plans. Unique 
Service, Glasgow, Montana. 


PERSONAL 











| I WAS A Living Dead Man then I met God. 


As a result of this meeting I Re-discov- 
ered the Creative God-Law and applied 
this Law in my own life. The results were 
amazing. The same Truths that I used to 
bring about my own rescue from ‘The 
Valley of The Shadow’’ and achieve Finan- 
cial Independence, I now bring to you for 
— use in obtaining Financial Success. 

ove, Health, Happiness in your life, Here 
and Now. This Law is so amazingly sim- 
ple and effective I want to tell you about 
Send for Free copy 
of Your Birthright today, and learn how 
You may accomplish your Chief Ambition 
Now. a utchison, Founder, The 
Neotarian Fellowship, Desk 32, 216 East 
10th Street, Kansas City 6. Missouri 
ATTRACT Success, Lealth, happiness, 

through Ontology. Solve your problems 
metaphysically. Discover your real self. 
Ontology illuminates the Scriptures, 
teaches how to pray, reveals secret mind 
power. 24 page booklet Free. Alexander 
Keene. . Sedalia, Missouri. 


No fuel worries. Costs less than 

15c a day. New burner fits all coal fur- 
naces. Build for $10 from our blueprints 
$4 brings detailed instructions. Money back 
trial. Green B Co., Box 606, Mount Kisco, 





PSORIASIS Sufferers: Pixacol has brought 
relief when everything else failed. Cau- 
tion: use only as directed. Apply external- 
Ae dries quickly, convenient. Try regular 
bottle without investing a cent! Write: 
Pixacol Lab., Box 1298 Cleveland, Ohio. 


PARENTS of young children- teach them 

how to Listen, think, remember and 
concentrate—with our set of interesting 
lay-exercises Benefits last throughout 
ife. Special only $1.00 postpaid. Kellogg 
Box 1214-S. Portland, Oregon. 


BEAUTIFUL hair can be yours without 

expensive treatments. This proven prep- 
aration nourishes the scalp and dresses the 
hair. 1 ounce 7 $1.00. Alo-Cresco, Box 
261, Belmar, 


HEALTH, 1 mae rity, and 
through Problem Advice 
Information 
4633 Lindell 


Happiness, 
and Truth 
free Josevh 
Louis Schertz, Bivd., St. 
Louis 8. Missouri 


LIVE a life of abounding z Happiness! | Have 

Health, Wealth, Prosperity—Learn to at- 
tract Real Happiness and Success in your 
daily pursuits. Only $1.00. Ira G. Mercer, 
639 Main Avenue, Passiac, N. J. 


SLEEP Tight every night with Sleep-Rite 
Soft Waxen Ear Noise Stoppers. Sample 

Free. Dowpos, 1215 Park Row Bidg., New 

York 

Folders. 25 for 
Dollar or 50 for Dollar, your name 

printed free. Lefavor, Box 571, San Ber- 


MEN, amazing Hindu 

youthful pep and lusty vigor. 
tails in plain, sealed envelope. Hindu, 
Eliot, Denver 4. Colorado. 


25 THRILLING “Pin-Up” Beauties—from 

original Hollywood Photos (exclusive re- 
lease) $1.00. Libman Co., Dept. Box 
7833, Del Valle Sta.. Los Angeles. oe 


"44 ESQUIRE Desk Calendars—Tw elve Var- 
ga Girls—50c—-Esquire Agent, 1919 Gir- 


“Secrets restore 
Free de- 
675 


| ard, Phila., Pa. 





Save. Postcard. 


BUY Vitamins direct. 
Bear Lake, 


Matoska Products, White 
Minn. 


HAND Guide, my Rye poor pen- 
manship. Outline ee. Ozment 6, St. 
Louis, Mo. 


HYPNOTISM. Complete 20 Method Course, 
25c. Western Institute Hypnotism, 
D-1619, Palatine, Ill. 
Hurt? Cure your own, then ci cure 
Operate your own office. Details, 
ose “hewrer, 732-P, Gainesville, Fla. 


OIL paintings, on canvas. Reasonable. 
Box 66. R. R. 2, Randolph. Wis. 


PHOTO FINISHING | 


IMMEDIATE Service! Pictures returned 

same day order received. Smashing Low 
Pre-War Prices! Sixteen guaranteed Deck 
led-Edge Velox prints from roll, 25c. Or 
one colored or two plain enlargements Free 
with Deckled-Edge prints, 25c. 16 re- 
prints from negatives 25c. Candid Rolls 
developed. Magic-Eye Timed. Vaporated, 
and enlarged to 3 x 4 on Deckled-Sdge 
Velox Paper—36 =P. 35mm $1.00; 18 exp. 
60c; 16 exp. No. 127, 50c; 8 exp. Bantam, 
25c. Reprints, 3 x 4, 3c each. We have new, 
perfect 35mm film! Low prices. Free Mail- 
ers, details on request, American Studios, 
Dept. 607, LaCrosse, Wisc. 


BEAUTIFUL 4x6 pictures Sie each, h, from 

116 and 120 negatives, 3'4 x 4'2 from all 
All work sparenteod, Over- 
developed and 8 pic- 
tures 30c. Roll 12 pictures 45c. Roll 16 
pictures 60c. Enlargements on_ double 
weight portrait paper 5 x 7—30c. 8 x 10— 
50c. Copies made from any picture 75c. Pa- 
cific Photo Service, Box 666, San Fran- 
cisco, Calif. 


BIGGEST $1.00 value in n 35MM finishing 
today, 36 exposure, fine grain 3'4x4'2 en- 
largements; deckled, embossed margin and 
date. Eighteen exposures 75c; sixteen ex- 
posure splits 55c. Free mailers. 8 exposure 
rolls in beautiful, deckled contact finish 
with em ed wide margin, 25c. Mailbag 
Film Service Box 5440A, Chicago 80. 


FREE: Have your 35mm ‘film “developed b by 
specialist. First film done free. Film 
fine-grain developed, 36 big sparkling 
never-fade 5 x 7 enlargements—only $1.75! 
3'5 x 5—$1.00. 18 exposure—75c. Satis- 
uaranteed! Overnight service. 

Free mailers, price list. Ministudio, De- 
partment 1-A, 2421 Seneca, Westfield, N. J. 


SPECIAL Offer. Hand colored 5” x ' 











other sizes. 
night service. Reil 


Ba 
photo enlargement on professional dou- 
ble weight paper from film or photo, costs 
you only 25c. If easel frame desired add 
10c. No extra charges. Include color hair, 
eyes, etc. 3end only coin or money order. 
Dept. W, Box 151, Station D. N. Y. Cc. 
OIL coloring photographs a fascinating 
hobby or profitable business. Learn at 
home. Easy simplified meth 
experience unnecessary. 
School, 1315 Michigan, Dept. 172C, Chi- 
ergo 
6-8 EXPOSURE Films developed and fin- 
ished 25c, 12-16 exposure 35c, 18-20 ex- 
posure 35mm films 50c, 36 exposure $1.00. 
Reprints 2c. 100 reprints $1.85. Send for 
beautiful free 5x7 enlargement and mailing 
bag. Photo Service, Box 5450-Metropolitan 
Station, Los Angeles, California. 


REPRINTS 2c each “(fifty or more), less 

than fifty 2',c each. Rolls developed 
and printed 25c. Finest workmanship; fast 
service. Mercury, B-109, North Dearborn, 
Chicago, 2. 


ROLL developed “and 8 beautiful enilarge- | 


ments 2 to 6 times larger—deckled edge 
—high gloss. pa. 8 exposure réll 25c coin. 
Reprint enlargements 3c each. Alden Pho- 
tos, 94-4 Astor Station, Boston, Mass. 


FILMS Scientifically “developed, plus 8 

beautiful 4 x 6 enlargements, 30c com- 
Lg Photo Service, 107 Dewey St., New- 
ark, N. J. 


ROLL Developed, photo album, 2 enlarge- 
ments, 8 prints, 25c. Geppert Studios, 
Dept. _J-2, Des Moines, Iowa. 


QUALITY Photostamps from any snap- 
shots $1.00 per 100, 82-29 60th Réad, 
Elmhurst, N. 


POULTRY & SUPPLIES 


LEARN about Wartime Poultry Raising. 

Real profits can be yours raising Poultry 
the ‘American Way’’. Monthly helps and 
suggestions, short cuts that save time and 
money. Free bulletins, 
poultry experts and month 











ly poultry maga- 


zine published since 1874. Costs less than | 


~3 cents monthly: 25c year; 5 years $1.00. 
Send coin or stamps today. 


Poultry Journal, 529 S, Clark, Chicago. 


Previous | 
Send for free in- | 
formation and requirements. en Art | 


| MONEY-Saving Poulisy Tips from Experi- 
mental Farm, = 5 poaing, maging. mar- 
keting. Subscribe year 25c; 5 


zears $1.00. Poultry —_ MB, Dept. 152, 
‘ount Morris, Ill. 


PRINTING, MULTIGRAPHING, 
MI Ls 


MEOGRAPHING, LABE 


“PRINTOMATIC”  Self-feeding Rotary 
Stencil Post Card Printer, $9.50 Com- 
lete. All Makes Duplicator Supplies. 
iterature Free. Pittsburgh Typewriter 
Supply. 336-MA Fourth Avenue, Pitts- 
burgh 22, Pa. 
LABELS, Tags, Stationery, Booklets. Cir- 
culars, Ru led Forms, Cards, Blotters, 
etc. ‘“‘We Print Anything’’. Write for es- 
timate on your needs. Price List and 
Samples Free. Edgewood Press, Box C-367, 
Edgewood, Maryland. 


$2.00 POSTPAID; 200 812 x 11 Good Bond 
Letterheads and 200 634 Whitewove 
Envelk Good workmanship, quick de- 
livery, Mero Products, Box 344, Punxsu- 
tawney, Pa. —* 
500 LETTERHEADS 8'2 x 11 and 500 6%, 
envelopes, printed in attractive ty on 
ae bond paper, $4.75 postpaid. 
ayes, Box 1034, Jacksonville, Fla. 
+ PERSONAL Xmas Cards, 21 French Fold 
1942 Guattiy. Name +o Free. $1.00 
Cash, Check or M. idgewood Press, 
Box C-367, Edgewood,  slariona. 











CLASSY printing economically 7 produced. 
Quick deliveries. a ee Sicocan, 6348 
Windham, St. Louis 20. 
as 8', x ll es Letterheads and 
5 Whitewove Envelopes, $1 Phi 
ila 


DISTINCTIVE Stationery at Reasonable 
Prices. Samples free. Stump Printers, 
South Whitley, Indiana. _ 


200 BOND Letterheads, Envelopes, 5, 9c, 
2000—$5.98. Samples. Joseph Johnson, 
1382-B Fifth Ave., New York 29. 


PRINTING and labels all kinds, 
Printrite, 39 Banks, Asheville, } 


500—8', x 11 Letterheads $1.95. 
__78142 Franklin, Cleveland, Ohio. 


DISTINCTIVE Printing Reasonably ‘Priced. 
Free Samples. Cramer, Box 993. Chicago. 


PRINTING OUTFITS & SUPPLIES 


Benneville, 907 West Roosevelt, 


samples. 
Cc. 





“RAISE Earthworms for Profit.” Informa- 
tion free. Bureau of sastegeent Research, 
106-A_ Broadway. Peoria. Ill 


| RADIOS, SUPPLIES & INSTRUCTION 





REVISED Plans 18 Crystal Sets (SW rec- 

ord 5300 miles), with ‘‘Radiobuilder’’— 
25c. Laboratories. 1406-T Tith Avenue, 
Oakland 3, Cali 


RADIO a men and bn ee 
send for our giant radio cat . Save 
dollars. United Radio Co., (1000-V), New- 
ark, N. J. 
MIRACLE point $1 phonograph needle 
Plays 2000 records, plus money-savings 
Parts and Tube catalog all for 25c. Radio 
Warehouse, 365 Wooster, Akron, Ohio. 
Free 








LOWEST Prices. Radio Tubes. Parts. 
bargain lists. Potter, 1314-A McGee, 
Kansas, City, Mo. 

“RADIO Construction and Repairing’— 
441 page, illustrated workbook—$2.50. 
Wellersdick, Box 303, Thomaston, Conn. 
CRYSTAL Radio Experimenters. Write 

Hulet, 29 E. 39th, New York. 


RARE COINS 


COIN Collectors—Read ‘‘The Numisma- 
* Published monthly. News, illus- 
feature articles on coins and 
medals. Sample copy 25c. American Nu- 
mismatic Association, 99 Livingston St., 
Brooklyn 2, N. Y. 

















FREE! Foreign coin, banknote and Coin 
Collectors’ Illustrated Catalog to ap- 
yA = service applicants. Send 3c postage. 
1 Pe $20 cash paid for Indian head cents. 

I dates wanted. Buying list 10c, Tatham, 

Coinco., Springfield-D50. ass. 


CENTS 100 years old 25c. Indians, 10 

different 25c. New 1943s cent and nickel 
15c. San Francisco Mint Lincolns 10 dif- 
ferent 25c. 1921s Dollar $1.50. Big illus- 
trated coin book 5 Coins, Box 
Alameda, Calif. 


WILL Pay $10.00 each for ae a 
Pennies! Indianheads $50 Dim 

$1,000.00. Catalogue 10c. Federal Coin 

Exchange, 11-PS, Columbus 15, _Ohio. 


COMPLETE ocatale ue of all U, 8, coins 

t2¢ to $1.00. 75 Illustrations. 3500 
tations. Price 10c. James 341 
South Dearborn, Chicago. 





Quo- 
Randall, 





PRINTING Outfits and Supplies. Send 

stamp for details or dime for complete 
illustrated supply book. Kelsey, Inc., W-8. 
Meriden, Conn 


PROFESSIONAL stencil post card printer, 
complete $2.45 postpaid. Challenge As- 
sociation, D-10. Ci nati. 
INEXPENSIVE home-made printing press. 
L ——— free. Novelty Shop, Downsville, 
ouisiana 


PRINTER'S “Supoly, Bargain. ‘Catalog. . Send 
stamp. Bradshaw, 3214-S Huron, Chi- 
cago 24 


PRINTING Presses, Type, Supplies. s. Lists 
3c. Turnbaugh Service. Loysville. Pa 


USED type, misc. “equipment. Prices free. 
Wynearden Printing. Zeeland. Mich. 








10 INDIAN Head cents, different dates, 
also pricelists, 35c. Schultz, 1053%4 Rich- 
wood, Cincinnati, Ohio 


HOBBY News with — premium 25¢ a a 
< Keim, Box 103, Sta. A, Flushing, 


WE purchase all Indianhead pennies, Com- 
plete catalogue 10c. Waltman, 398 
Broadway, New York. 


FIVE foreign bills, 25c. Twenty-five dif- 
ferent $1.00. Beffel, Box 37-A, Ottawa, 

Tllinois. 

25 DIFFERENT Indian Cents $1.10. Large 
Fall Catalogue 8c. Be Coin Company, 





| 1180 East 63rd, Chicago. 


COINS of The World. List free. Harry E Eis- 
holz, Box 9014, Bloomfield, Pittsburgh. Pa. 





PROFITABLE OCCUPATIONS 


MECHANICALLY Inclined Men—Own and 

operate general Appliance Repair shop. 
Complete. illustrated course shows you 
how. Welding. Refrigeration, Motor re- 
pair. How to get business, etc., all phases 
covered. Free literature. Christy Supply, 


Dept. 1034, 2835 N. Central Ave., Chicago. 


LOCKSMITHING Course—Practical inex- 

pensive lessons for handy men. Just 
out! Fit keys, pick locks, de-code, make 
masterkeys. Satisfaction guaranteed. Send 
for Free Details. Nelson Co., 321 South 
Wabash, Dept. 709, Chicago. 


OPERATE your own Retrigerstion Repair 

Shop. Good jobs now and after the war. 
Easily learned at home. Common educa- 
tion sufficient. Free bcoklet. Mechanics 
School, Dept. S-20, 4701 West Pico, Los 
Angeles 6 


RAISE Highly- Profitable . Angora a Rabbits. 
Wool brings $6.50 pound. Plenty mar- 
kets. Send 25c for Literature, Instructions, 
Prices. Wm. White Angora, Crawfords- 
ville, Ind 
$40.00 WEEKLY, Made growing mush- 
rooms, Fresh, Dried. Dominion Patent 
331583, free spawn, North American, 169Y 
Yonge, Toronto, Canada. 











Personal help from | 


American | 


$5000 FROM Half Acre! Growing Ginseng. 
Seed, contract supplied. Particulars 10c. 

Associated Growers, Dept. 12, St. Norbert, 

Manitoba. 

GROW Mushrooms in boxes. Instructions 
25c. Spawn $1.00. Gordon, 553 William, 

| Winnipeg, Man. 





| Co., 343 So. Dearborn Street, 


RAZOR BLADES, SHAVERS 


“CUT Own” Hair Cutting Comb. Perfect. 
Aurora, 


75c. 830 Main, 
REPAIR WORK 


FOUNTAIN Pens — Repaired E£ Expertly. 
Guaranteed to Write Beautifully, 50 
cents—Immediate Service. A oe Pen 
Repairs, Box 70, Brooklyn 29, N. Y. 
RUBBER STAMPS 


3 LINE stamp 30c; cushioned, indexed, 3 35c. 
eae $1.50, Printrite, Wauwatosa, 








Ont line 15c, 2 lines 25c, 
cello, Box 500, ae et 


CUSHIONED. 3 lines 45c, signatures $2. 
P. 


Federich Mfg. East Pittsburgh. a. 


SONGWRITERS 


SONGWRITERS: Our service includes free 
revision, melodies without charge, song 

recording ‘and manuscript lead sheet copies. 

Cinema Song Company, Box 670B-4, 

erly Hills, Calif. 


SONGWRITERS! Send your poi poems for our 

offer and Free “‘Rhyming Dictionary”. 
Phonograph Records made. kg 
Music =e Box 112, Dept. 5-M, Coney 
Island. 

DO you Save a complete -g #- Are yon 
and music veaey for the Press? Don't 
send song. Write for our Royalty Publica: 
tion Contract first. Puritan ublishing 
Chicago 5. 


2 lines 35c. Ey- 
Louisiana. * 





SONGWRITERS: Write for free booklet, 
Profit Sharing Plan. Allied Music Com- 
pany, 204 East Fourth, Cincinnati, Ohio. 





fon LE he 


SOPRA OC ORE RE A) tte iE 





SONG WRITERS—Send Poem For Immedi- 
ate Examination and Free Rhyming 
Dictionary. Richard Brothers, 46 Woods 
Building, Chicago 
POEMS Wanted For Musical Setting. Send 
m for immediate consideration. Five 
Star Music Masters, 646 Beacon Building, 
ton 
SONG Poems Wanted: Write for Pree In- 
structive Booklet, Outlining portuni- 
ties. United Music Corporation, pt. 26, 
Salem, Indiana be 
GOOD Music Composed to Good Words. 
Music Printing. Reginald Belcher, Chat- 
hain, New Jersey. Established 1910. 


——— 
CSaray GOooDs, GU NS, FISHING 
CKLE, ARCHERY 
GUNEMTTING Readily learned at home. 
Earn eXtra money repairing neighbor- 
hood’s firearms. Free catalog 25 firearm 
and gunsmithing textbooks. Samworth, 
Piantersville, South Carolina 7 
BOWS-Arrows for Recreation-Hunting- 
wy Archery instruction 
vol i = . 50 illustrations, only . 
Thusirst Catalogue Free. Archery, 617 
South State, Chicago 
USED Guns. Binoculars, 
sold. Ammunition bought 
Prices Paid. Stoeger Arms 
Pifth Ave.. New York, N. ¥ 
276 ANTIQUE Firearms, 
tridges. ifies, Indian 
10c. (Photographs of Most.) 
nona, Ill 
ARCHERY 
Mid-West 
Chicago 49 . 
USED guns. bought, sold, exchanged. List 
__ Stamp. Howe, Coopers Mills, Maine. 
SEND i0c for list 100 used Guns. 
seth's, Willmar, Minn 
STAMP COLLECTING 


FREE! The United States has issued its 

most remarkable series. 12 stamps, each 
* showing the flag in full colors of over-run 
Benne Our contribution is a special al- 





bought, traded, 
Highest Cash 
Corp., 507 


Swords, Car- 
Relics, Catalog, 
Heike, We- 


Free. 
75th, 


Catalogue 


Equipment 
2209-D East 


Archery, 


Fray- 


um worthy of housing these coiorful and 
istoric stamps. It's a tine album, 34 
ges with front cover by a iamous artist, 
Brtistically arranged and telling the history 
ef each of the 12 nations so honored, We 
will send it Free for 10c handling and mail- 
Ying expenses to serious approval applicants. 
Mend for yours today and kindly state 
pwhether approvals shall consist of U. S. or 
Moreign or both. Approval Headquarters, 
Globus Stamp Company, 268 4th Avenue, 
New York City 10, Dept. 217 
wow! $10.00 Worth of Fun for only Toc! 
‘ 500 Foreign Stan.ps, unsorted and un- 
»picked (mostly on bits of paper) just as re- 
Heeived from the church missions and other 
seources. Africa, So. America, Australia, 
China, Philippines, Dutch Indies, and oth- 
r countries are represented. Includes a 
lew commemoratives, airmails, and stamps 
a taloguing up to 25c or more each! The 
‘biggest Package of Fun in Stampdom—and 
ou might find something really valuable! 
Brice only 10c to serious approval appli- 
yeants! Money back if not delighted. James- 
Mown Stamp Co., Dept. No. 5, Jamestown, 


& York 
IND Stamps Worth Fortunes! Six Big 
Items! “Queer Countries’’ Packet; Dji- 
Packet scarce Russia, 
atalog price 50c! Pine packet of 25 dif- 
rent British Colonies—Turks & Caicos 
lands, Hyderabad, Jamaica, etc. United 
tates $4.00 and $5.00 high values. Big 
Par East acket of 20 different stamps 
m Dutch Indies, Siam, Philippines, etc. 
lustrated 32 page booklet—tells where 
look for, and sell, stamps worth up to 
10,000 apiece! Everything for only 5c¢ to 
proval service applicants’ ! Mystic “SKA 
mpany. Department 55-R, Camden, N.Y 


EE! The Stamp Finder! Send today “for 
big new edition, fully illustrat en- 
@biing you instantly to identify all difficult 
mps! Also fine pac.et strange, fascinat- 

@ stamps from Bosnia-Herzegovina, Mo- 
aco. Patiala, Cyprus, etc., including maps, 
ships. animals and strange scenes. All free 
to approval applicants inclosing 3c postage. 
Garcelon Stamp Co., Box 918. Calais, Maine 


POSITIVELY Greatest Free Offer—Latest 

Scott's International $4.00 Stamp Album 
—covering entire World. contains 36,000 
ustrated, descriptive spaces, Scott's 1944 
Standard $5.00 Catalogues Philately’s 
Encyclopedia absolutely Free to appli- 
cants for Foreign Approvals becoming cus- 
tomers. Plymouth. A-3. Bell, California 
FINE Approvals, fresh mounted. Fast, 

personal service. Tell ‘me what countries 
you prefer and I'll send their stamps. 
Milton Skinner, 345 East Ocean, Long 
Beach, Calif 





uti, Qwalior, etc 


125 ALL different U. S. $1.00. Old, new 

issues ee ee Famous 
Americans—Airmails, e Good condition. 
Lightly cancelled. Gunruntona to please. 
Try our foreign ate 10c each, 3 for 
25c. 14 packets $1.00. All different. Bar- 


gain. oe sent on , regent. Armour | 


Stamp Co., St. Albans, 


WORLD'S Largest Diamond Ane Triangle 


Stamps, Free Stamp Magazine, Stamps 
from Fighting Free French, 28 stamps 
from 25 different United Nation Countries, 
Pictorials, Airmails. Big Bargain 5c with 


sperevels. Capital Stamps, Dept. 10, Little 
. Ark. 





FREE United States-Greece handsome 
Pirst Day Cover franked with full col- 
— New Flag Commemorative—to new 
appl cants requesting Foreign approvals. 
—_™ 3) Intercity Co., Port Wash- 
ington, 
SMOKY Mountain commemorative om 
em < 8S. stamp issued, and 33 U. 8S. 
inehs ng commemoratives, ‘airmail reve- 
nues, etc. oo 75c—To approval appli- 
cants for Cc 
Dept. 





5c. rhan Stamp Company, 

C, Gloucester, Mass. 

127 DI Stamps includi 

Pighting French. Haiti, Johore, Perak, 
ae ts © applicants. Reich 





| pany. Horace Paine, », Westport, 


Free | 


50 DIFFERENT Persia (Iran) 25¢ ap- 
provals. Pinehurst Stamps, 90 Pinehurst, 

New York 33 

FREE Stamps 1 for new approval buyers. 
Armstrong, 40 Jeanette, Youngstown, 

ce Ne 

FREE—New Union South Africa War Set 
to Approval Applicants. Charles Cleave- 

Jand, 806 North Humphrey, ; Park, Ill 


DUPLICATES Exchangeg! Send 100 differ- 
ent stamps and 25c for 150 different 
stamps. Garrow, 600 W. 138th, New York 





SAVE! Buy new foreign stamps as they 
are issued. Information Free, Raymond 
Koch, Muscoda, Wisconsin. 


U. S. Nos. 285, 
719, 10 others, 


295, 306, 370, 398, 548, 549, 
‘5c. Approvais accom - 
Conn. 


| ZOOTE! Afghanistan, Siberia, banana air- 


Post, etc.—3c with approvals! Saxon 
Valley ‘Stream. N. ¥ 

PREE! Pony Express set (facsimilies). Post- 
age 3c. Roberts, 401 Shearerbidg., Bay- 

city, Mich 

PREE! Western Hemisphere Packet. Post- 
age 3c. Owens, 801 Welshbidg., Baycity, 

Mich. 
FREE!!! 


Mich 











British Empire Packet. Postage 
Baycity, 


Williams, 601 Archerbidg, 





enmore, Chicago, 
Tr Old, new issues, mint. used 
commemoratives, dues, blocks, revenues, 
ictorials, from sixteen countries about 
00 stamps as they come, only 50c! Phoe- 
nix, 717 camore. Cincinnati, Ohio. 
118 DIL stamps including Com- 
memoratives. Charities, Airmail, sets 
etc. 3e with Approvals. We buy Stamp Col- 
lections. aaa Stamp Company, Milwau- 
kee S-3. 
19TH a U. 8. Commems., Civil War 
Revenues, Battleships, $5 & $10 Stamps 
Free to U. 8S. Approval Applicants. Metro- 
politan Stamps, 198-G roadway, New 
York os Re ages 
BRITISH Empire Collection! Burma, Cy- 
prus, Gwalior, Sarawak, Tasmania; Also 
50 other British. Only 5c with_ Pictorial, 
and Commemorative Approvals. Lyman, 97 
Nassau, New York City. a 
UNITED STATES—Numbers 65, 184, 285, 
397, 398, 507, C29, C J39, J46, Q4. 
Send 25c. Approvals forwarded. Whiton. 
Stamps, Westport, Conn 
FPREE—Canadian Sets, Royal Visit, George 
VI, George V. Coronation. Jubilee, Oth- 
ers, to approval a Ensign, Box 
118-P, So Orange. 
UNITED ) STATES approvals “complete cov- 
erage fine quality, attractive prices. 
Geaieete Stamps, Box 436, Coconut Grove, 





a Different Free! Approval appli- 
ants—3c return postage. Win-Ra x 
3218). 32(S), Rugby Station, Brooklyn, N ¥. 
PAPUA! Scarce coronation set, complete. 
unused—10c. Naumkeag Stampco, New- 
ton Lower Falls, Mass. 


U. 8. 50 Different 5c to Approval Ai Appli- 
cants. Neumann & Co., 1506 W. Okla- 
homa Ave., Milwaukee 7, Wisconsin. 


55 DIFFERENT United States 5c with 
Approvals. Bookman, Box 145-P, Maple- 
wood. N. J 


25 DIFPERENT with triangle, air, com- 
memoratives, 5c with approvals. Knowles, 

Box 432. Baltimore. Md. 

— Census Commemorative Set. 
Pree ith approvals. Pladon Stamps, 

1717-8, Idaho, Toledo, Ohio 

BARGAINS in fine approvals! 
day! "eee Stamp Co., 

ville, Texa. 

A $2,000 stamp 
approvals. O. 

Conn. 

BIG Bargain! 100 Different United States 
— Monjar, 1750 Fairmount, Cincinnati, 
io. 








Write to- 
Halletts- 





3e with 
Bristol, 


lus 50 different, 
nopp, Box 1381, 








ARMY-Navy Set—No. 785, No. 794. These 
Stamps lightly cancelled. 15c. Lincoln 
Exchange, 173 Columbia, Irvington 11, N.J 





SPECIAL—Airmails—21 different, includ- 
ing Zeppelin, Triangles, Latin America. 
etc., 5c with approvals. Continental Stamp 
Co. Box ¢ ew Rochelle, New York. 
79 DIFFERENT including Tunisia, Aus- 
tralia, Indo-China, 5c approval appli- 
cants, Ransom, 1333 Pontiac, Ann Ar 
_ <a ave cereey ats 
FREE—Your choice of an 





10 stamps from 
selection. Tllus- 


Dept. 6 


Company. 1457 Broadway 


FREE! Complete “United as ~ stamp 
oa with 1,000 illustrations! Send 3c 

for _ > Harris & Co., 99 Transit 

Building ton, Mass. 

SOLOMON Islands, Seychelles, Nejd. Cay- 
mans, Manchukuo, Brunei. Everything 

4 with approvals. Viking, 130 (P) Clinton 

. Brooklyn, N.Y. 

GarTIVEEy” Pree! Scotts latest $5.00 In- 
ternational Stamp Album or 1944 Cata- 

logue to approval customers. Claire's, 7402 

Bayparkway, Brooklyn New York 


EUROPEANS, British and French Co- 

lonials. South and Central America Ap- 
provals. Henry Zimmer. 722 Culver Road, 
Rochester, New York 


1000 MIXED U. S. no current, 
57 & department $1.75. New 

Stamp Co., 1122 Pine St., St. 

Missouri 

PHILATOPIC Monthly Free—Forty pages 
—profusely illustrated. Includes Stamp 

Encyclopedia. Empire Stamp Company, 

Dept. PR, Toronto, Canada 


FREE Outfit! Album, stamps, hinges, 

gauge, detector, 5c! General foreign ap- 
prova sent. Manchester Stamp Com- 
pany, Manchester, Conn. 


25 DIFFERENT Asiatic stamps free. Qu: Quali- 
ty penny approvals included. Harding 
ed Store, 5031 N. Harding, Chicago 25, 





Hussman 
Louis 1, 





includes 3c 


60 DIFFERENT United States, incl. Com- 
memoratives, 10c. Pricelist free. Seid- 

enberg, Baroda, Michigan. 

SEND for inexpensive approvals. _ Brady 
Stamp Service, 550 Ashmont, Dorches- 

ter, Mass. 

TRY my_low, medium, 

mo Frank Carr, Jr., 








approvals. Bar- 
Pompton Lakes, 


t worth 50c 


NEWFOUNDLAND assortment 
516 Mas- 


only 5c approvals. Minutemen, 
sachusetts, Lexington 73, Mass. 


$2.00 CATALOG value, only 10c to “ap- 
proval applicants. Lon's, S-1360 Pacific, 


St. Paul 6, Minnesota. 


UNITED STATES stamps on approval. 
Large stock. Box 488A, Minneapolis. 


10 PINE U. S. 1862—1903, 3c. Weston, 
20, Oklahoma City, Oklahoma. 





Box 


CURACAO Set new issue 10c with approv- - 
als. Vargo Stamps, Racine, Wisconsin 


FIFTY "Stamps for 5c with , 

_ Stanley Gardner, Salyersvilie, y 

TRY my lc Approvals. Chick, 

_ St., Bath, Maine. — eae 

U. S. Mixture three pounds, $1.00. Holmes 
Stamps, New Albany, Ind. 

SOUTH Pacific—30 different 25c. No ap- 

__brovals. Elzea, Bowling Green, Ohio 

MISSION } Mixture— Foreign, $1.00 pound 
U. S. 50c. Stamps, Box 64, Racine, Wis. 


“912 High 


U. 8S. COMMEMORATIVES—80 Different. 
25c. Crystal Stamp Co., Racine, Wis. 
PENNY Approvals that satisfy. Neil Gron- 
berg, Box 5441S, Philadelphia 43, Penn. 


1000 MIXED U. S. Old and New 25c, 2 ibs. 
__$1.00. Weatherby, Troy, Ohio 


NO Special Offers! Our approvals speak for 
themselves. Philatelist, Arcadia, Calif. 


NEW Approvals: applicants wanted, write 
—Streiner, 1020 East 61, 


Cleveland, O. 





Approvals. 
Wichita, 


World wide 
143 =COS:«. 


packet; 


FREE! 
Sedgwick, 


Kratzer, 
Kansas al am 
1,000 GRABBAGS lic each. 8 different $1. 

Sandy, 630 Bingaman, Reading. Pa. 

x TOBACCO—PIPES — ae 
FREE To Pipe Smokers—For a new pipe 





smoking thrill, write us your brand of to- | 
Free package Mild. Tasty, | 


bacco and get 
Nature-Flavored ‘‘Green River’’ 
berly, Box 964, Owensboro, Ky. 
FULL pound blend of five tobaccos. Only 

$1.25. Send for Free Catalog and Trial 
Offer. Sidney Ram, T-4, 59 West Monroe, 
Chicago 3, Illinois 


TRAPPING 


Pete Mo- 





TRAP Fox and Coyote, on bare grounds or | 


deep snow. Learn modern methods and 
tricks to outwit the sly furbearers. Free 
oe, circular. Q. Bunch, Welch, 
inn. 
FOXES, Nine in one day. Trap all fur- 
bearers. Particulars Free. Guaranteed. 
Write—Estabrook, Sherburne, Vermont 
ELEVEN Box Traps. Complete, blueprints, 
mt . Wee-Sho-U, P.O. Box 51, Detroit, 
ich 





TREASURE FINDERS 


MT-SCOPE Metal Locator fully guaranteed 
and insurpassed in efficiency. Time pay- 
ment plan, trade-in and accessories. Free | 
literature. Fisher Research Laboratory, 

Palo Alto, Calif. 
BURIED Treasures and lost mines- 
200 locations in United States. Learn 
where. Information free. Write Treasure 
Trove, Box 346-G. Springdale, Ark. 
SEEK Buried Treasure. Methods, mys- 
teries, devices explained. Circulars free. 
Century Press, Box 151D, Glen Ellyn, Ill. 
w /ANTED—MISC EL LANEC S- 
MERCURY—Highest war prices An 
quantity or quality. Pree information one 
containers. Or, ship mercury today. Mer- 
cury Terminal, Norwood, Massachusetts. _ 
RUBBER Bands Wanted: All sizes, any | 
quantity. Send details and samples. 
Craftcards, Box 235, Pittsburgh 30, Pa. 
ACCORDION—any condition. Give de- 
scription, price. Chaton, 600 Blue Is- 
land. Chicago. ae . : 
MERCURY (Quicksilver) we pay $1.50 per 
pound. Western Metal Co., Blooming- 
SSS SaaS SO 


over | 
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LEARN ARC WELDING 


CASH For Bicycle Engines, Scooters, Mo- 
torcycles, Outboards, Gasoline Engines, 
Exercycles. Doses, quote price. Clymer, 
Los Angeles 15, Calif 
WELDING, SOL DERING 


NEW model electric welder 110 volt AC-DC; 
will weld all metals; easy to use; full 





| directions. Complete with power unit, fame 


and metallic arc attachments, carbons, 
fluxes, rods, mask; all for $19.95—Used by 
the Navy. Marvel Electro Welder Mig. Co., 
195-AV Center St., New York City. 
BUILD d.c. arcwelder without rewinding 
armature. Plans $1.00 each. 600 
amperes from Vehicle motors. Light ‘plant 
generators, Automobile starter-generators, 
Welders Club, WB-3432 M-Mart, Chicago 54. 
COAT electric welding rods 1c lb. Weld 
white metal (Di-cast). Make brazing 
flux. Plans, $1.00 Circular. Phillip Wilson, 
1341-A E St., Napa, California. ig 
WELD, Cut, Braze with gasoline! New dis- 
covery. Make your own torch. Instruc- 
tions one American dollar. Matthews Mfg. 
Co., Calgary, Canada. she ae 
SLIGHTLY used Arc Welders. Recom- 
mended by R. E. A. Guaranteed. Forney 
Mig. Company. Ft. Collins, Colorado. 





@ Learn the practical way. by do- 


trade schools. 


jomeeks! . 


A NON-PROFIT INSTITUTION backed by a 
long-time leader in the welding field. Indi- 
vidual booths, machines and instruction. 
Cests you only for materials used. Train 


ing. at one of the country’s finest 
Fully equipped to 
train you to pass tests for profitable 


now for this highly eesential war 
work and a promising future. 


HOBART BROTHERS COMPANY 
Box P-1231 


7%: HOBART SCHOOL 


OF ARC WELDING 


HOGART “One of the Worlds 


Cont ¥o 
ra tlete _< 
 iormer, oe 
Secor et “7 


TROY, OHIOL Force, 


Largest Builders of Are Welding Lguipment, 





aysEverybody 
Is Hypnotized 


A strange method of mind and body control, 
that often leads to immense powers never be- 
fore experienced, is announced by Edwin J. 
Dingle, well-known explorer and geographer. 
It is said to bring about almost unbelievable 
improvement in power of mind. Many report 
improvement in health. Others acquire superb 
bodily strength, secure better positions, turn 
failure into success. Often, with suprising 
speed, talents, ability and a more magnetic 
personality are developed. 

The method was found in remote and mys- 
terious Tibet, formerly a forbidden country, 
rarely visited by outsiders, and often called 
the land of miracles in the astounding books 
written about it. Here, behind the highest 
mountains in the world, Mr. Dingle learned 
the extraordinary system he is now disclosing 
to the Western world. 

He maintains that all of us are giants in 
strength and mind-power, capable of surpris- 
ing feats, from the delay of old age to the 


prolonging of youth, 
and the achievement 
of dazzling business 
and professional suc- 
cess. From childhood, 
however, we are hyp- 
notized, our powers 
put to sleep, by the 
suggestions of associ- 
ates, by what we read, 
and by various experi- 
ences. To realize their 
really marvelous pow- 
ers, men and women must escape from this 
hypnotism. 

The method found by Mr. Dingle in Tibet 
is said to be remarkably instrumental in free- 
ing the mind of the hypnotizing ideas that 
paralyze the giant powers within us. 

A nine-thousand word treatise revealing 
many startling results of this system is now 
being offered by the Institute of Mental- 
physics, 213 South Hobart Blvd., Dept. H-181, 
Los Angeles 4, Calif. They offer to send it 
free to readers of this publication who quickly 
send their names and addresses. Readers are 
urged to write them promptly, as only a 
limited number of the free treatises have 
been printed. —( Adv.) 











pipefuls of fragrant tobac- 
co in every handy pocket 
package of Prince Albert 


fine roll-your-own ciga- 
rettes in every handy pocket 
package of Prince Albert 











Buy Wer Savings Bonds and Stamps regularly. POPULAR SCIENCE 





Guns That Point at Tokyo 
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Kodachrome Phote by U. S. Navy : Even better naval cannon than the ones we have now are the goal of 


continual research by ordnance experts. Here a permanently installed 
16-inch rifle is being fired on a velocity-tower range ot Dahigren 
Proving Ground, Virginia, to test the ballistics of the projectiles 


HIS new naval dual-purpose 5-incher 
is bringing added advantages in fire 
power to our armed forces at sea and on 
invasion coasts. 
Here at Fisher, we take particular pride in 
it, even though we do not make all of it. 
For the skills we have developed go into it. 
All the crafts we have mastered are concen- 
trated on it. It represents the many kinds of 
Fisher craftsmanship combined in a fight- 
ing tool that gives our men the all-important 


edge. 


We believe in armament that holds an actual 


pvissto O F 


Se ae ey eS 


BACK 
THE ATTACK 
WITH 
WAR BONDS 


Keep America 


tree 


The Army-Navy “E”’ flies above four 
Fisher plants for excellence in aircraft 
production and from two others for tank 
production, while the Navy “ E,” with 
four stars, is flown by still another 
Fisher plant for its nar al ordnance work, 


combat advantage within itself. That’s why 
we throw our reserve of fighting craftsman- 
ship into every tank, bomber or gun we 
build. And our fighting men tell us that it’s 
an added advantage when the going gets 


tough. 


. 7 . 
Every Sunday Afternoon 
GENERAL MOTORS SYMPHONY OF THE AIR 
NBC Network 





MOTOR S 





IF the Jap fleet ever decides to come out and fi he, it will Wy 
run into the devastating fire of the most powerful naval VA 
cannon that engineering and metallurgy can produce. 





By ARTHUR GRAHAME 
Drawings by FRANK HUBBARD 


IVALRY between makers of warship 

armor and of guns and projectiles to 

smash it—a never-ending contest—reaches 
a higher pitch today than ever before. 

Thundering turrets of hostile men-of-war 
are proving that no weapon has yet out- 
moded naval artillery. Both in engage- 
ments of limited scope, and in the Allies’ 
grand clash with Japan’s main fleet that 
some observers predict will once and for all 
settle the control of the seven seas, the 
clang of metal against metal may well be 
the final arbiter. 

Will a shell penetrate the vitals of an 
enemy ship, where it will cause enormous 
havoc when it explodes? Will it get stuck 
halfway through the armor and do only 


minor damage? Or will it harmlessly glance 
off the ship’s protective belts of steel? Ques- 
tions like these preoccupy the U. S. Navy’s 
Bureau of Ordnance, just as similar prob- 
lems confronted designers of the first can- 
non used aboard ships in the year 1400 or 
thereabouts. Highlights of developments 
from that time to the present offer an il- 
luminating glimpse of the evolution of naval 
gunplay. 

What we now call fire power first became 
recognized as the decisive factor in war at 
sea when the superior shooting of Sir Fran- 
cis Drake’s English fleet defeated the Span- 
ish Armada in 1588. Drake’s cannon were 
crude weapons of brass or iron, cast hollow 


THE BIG GUNS SPEAK. Here the 35,000-ton U.S.S, 
North Carolina cuts loose with three of her nine 16-inch 
rifles, most powerful engines of destruction used at sea 











tHE EVOLUTION OF 


on a core, but they packed the punch 
that brought him victory. 
| About 1750, a Swiss mechanic in- 
° vented a boring machine, which made 
it possible to cast a cannon solid and 
oP R then bore out its barrel with reasonable 
a precision. Guns made in this way were 
™ * 4 . more powerful and accurate than the 
fe a a hollow-cast kind. 
By the year 1805, when the British 
ae a defeated the French and Spanish in the 
j celebrated naval battle of Trafalgar, 


nd 
’ - Nelson's victorious ships of the line 
’ ( (Pe nme = semen mounted the best Prncm og their time. 
;, Y These 32-pounders—so called from the 
t weight of the iron cannon balls they 
fired—measured nearly 10 feet long 
and weighed three tons. Their point- 
blank range was 350 yards, the distance 
1 5 88 at which decisive sea engagements then 
; were fought; and their extreme range, 
a mile and a half. Probably their pene- 
trating power compared with that of 
the foot-longer 24-pounders carried by 
the U. S. frigate Constitution in the 
War of 1812—22 inches of oak at 1,000 
yards. Including smaller weapons, Nel- 
son's biggest ships were armed with 


> considerably more than 100 guns apiece. 


Nah But when about half of them fired a 
broadside, they sent no more than 1,300 
prey |e == @ pounds of iron hurtling at the enemy- 
ac 
— 


“4: uleaall less than two thirds the weight of a 
‘, anne £ single armor-piercing projectile from a 
,, ‘ modern 16-inch gun. 

ae = ra A dv : ral a 
— a momentous advance in naval gun 
a ee ~~. ~ rs nery—the introduction of explosive 
— & CS Shells—came in 1822. Paixhans, a 
French artillerist, designed an eight- 
inch flat-trajectory cannon whose 62- 
pound shell contained a bursting charge 
of four pounds of black powder. Tests 
proved that this projectile had a tre- 
mendous incendiary effect upon a wood- 
en ship. But conservatism in the French 
Navy was so strong that the new weap- 
on was not adopted until 1837. The 
British hesitated two years more before 
producing a similar shell gun, to be 
used along with their time-tested 32- 

pounders. 

For 15 years after the French and 
British began arming their ships with 
shell guns, neither did anything useful 
about protecting their ships from these 
weapons. After a few sketchy trials in 
which guns shot holes through thin 
cast-iron plate, it was decided offhand 
that armor was no good. 

Gunmakers made the most of their 
temporary advantage. Muzzle-loading, 
smoothbore cannon reached the peak 
of their development in America, with 
production, by 1856, of Dahlgren guns 


POPULAR SCIENCE 





a mare 


NAVAL GUNS AND ARMOR 


for our Navy, ranging in bore from 
nine to 11 inches and capable of firing 
either shells or solid shot. 

Advocates of armor now saw the 
doom of warships lacking it. The 
world’s first seagoing ironclad, La 
Gloire, completed by the French in 
1859, sheathed her wooden hull with 
armor plate 414 inches thick. Britain 
countered in 1861 with the Warrior, 
an all-iron warship with the same 
armor thickness. Across the Atlantic, 
spurred by the Civil War, Federal and 
Confederate forces were racing to 
complete the first American ironclads 
—the celebrated Monitor and Merri- 
mac. It was almost a photo finish. 

Hardly had the Confederate rebuilt 
frigate begun sending wooden Federal 
ships to the bottom before, on the 
morning of March 9, 1862, the Fed- 
eral warship Monitor arrived at 
Hampton Roads, Va., and went into 
action. It was the first time in history 
that ironclad tangled with ironclad. 
Neither ship won a decisive victory. 
The Monitor’s two 11-inch Dahlgren 
guns—the same size as those on Ger- 
many’s “pocket battleships’—were 
mounted on a revolving turret that 
went out of order during the battle. 
Nevertheless, the “cheesebox on a 
raft” was able to outmaneuver the 
unwieldy Merrimac and to present a 
small target for her 10 guns, of which 
the largest were nine-inch Dahlgrens. 
The net result was that the Merri- 
mac’s four-inch bars of armor and the 
Monitor’s five-inch side armor and 
eight-inch turret armor were only 
dented. At least, the legend of the 
all-conquering Merrimac had been 
buried at sea. 

The next move was up to the gun- 
makers. Their answer was to substi- 
tute rifled guns for those of smooth 
bore. True, some of the Merrimac’s 
smaller guns had been rifled, like 
those of the British Warrior; but none 
had received extensive trials. 

Rifling consists of a helical-shaped 
insert within a gun barrel, which 
spins the projectile as it leaves the 
gun. This steadies a shell in flight, so 
that it keeps accurately headed for its 
target instead of tumbling over and 
over. But there was another advan- 
tage of rifling that attracted early 
designers. 

Smoothbore guns wasted power. 
Round shot had to fit so loosely, to 
avert danger of explosion if it stuck 
in the bore, that a quarter of the pro- 
pelling gasses escaped around it. Ri- 
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GUN FIRES BY ELECTRICAL 
7 CONTROL FROM DISTANT TOWER 


A MODERN 
TURRET GUN 


Larger-caliber guns are mounted 
three to a turret. This drawing 
shows the plan of a I6-inch-gun 
turret on one of our older ships 


~HEAVY ARMOR PLATE 
SHIEL TURRET 





fling permitted the use of 
an elongated, tight-fitting 
projectile. 
MEN IN UPPER POWDER However, many cast-iron 
at oe rifled guns burst, because the 
a charge required to start the 
projectile on its way had to 
be heavier to overcome the 
10-percent retarding effect of 
the rifling. The obvious reme- 
dy was to build guns of steel, 
with four times the tensile 
strength of cast iron. Krupp, 
German armament maker, 
tried it as early as 1851. But 
steel was expensive and hard 
to get until, in 1857, Besse- 
mer perfected his process of 
making it cheaply and in 
quantity. After that, rifled 
guns improved rapidly. 
Now guns and arms once 
more were on even terms. In 
1875, the British commis- 





HOW BATTLE RANGES HAVE INCREASED WITH GUN POWER 


Since the day when Sir Francis Drake's little ships 
iS88 tossed rocks at the Spanish Armada, battle ranges 
at sea have lengthened as the power of the guns in- 
creased. At Manila Bay, Dewey said "You may fire 
when ready, Gridley” when the American squadron 
was about three miles from the Spaniards, and most 
igi2 of the real work was done at a little over a mile. At 
Jutland, greatest naval battle of the First World 
War, the opposing fleets opened fire at about I! 


miles. The biggest guns today throw their one-ton 
ata armor-piercing projectiles well over 20 miles, in 
ae 2 FA MILES i860 arcs that rise five miles above the earth. Compli- 


cated fire-control instruments must make allowance 
even for the earth's rotation while shell is flying 
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GUNNERY was more of an art than a science in the days of wooden ships. Gunners 
trained their pieces by squinting along the barrels and used the roll of their ships to 
get elevation. To hull the enemy and sink her they fired on the downroll; if they wanted 
to take her as a prize, they fired on the upswing to shoot away the masts and rigging 


sioned the Devastation, considered the 
world’s first modern warship. She was the 
first large seagoing fighter to dispense with 
sails. Her 25-ton muzzle-loading rifles were 
mounted in turrets protected by 14 inches of 
armor, and she had a 12-inch armor belt 
along her water line. A little later the 
French built a ship with 15 inches of armor. 
Then, in 1881, the British launched the 
thickest-armored ship ever built—the In- 
vincible, with a 24-inch-thick armor belt and 
17 inches of armor over her turrets. Her 
main battery numbered 16 81-ton muzzle- 
loading rifles—the last muzzle-loaders that 
were mounted on a first-class battleship. 
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LOCKING 


The earlier smoothbore guns were pot- 
bellied because it took a lot of cast iron to 
withstand the chamber pressure set up by a 
propelling charge of fast-burning black 
powder. They were short-barreled, since 
there wasn’t any use of having a long barrel 
in which the pressure dropped 90 percent 
after the cannon ball had traveled one foot; 
on the rest of the way to the muzzle, it was 
moving much faster than the gases which 
should have been propelling it. About 1880, 
slower-burning brown powder became avail- 
able. Its large, perforated grains exploded 
progressively and built up increasing gas 
pressure behind the projectile. Use of this 
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powder reduced chamber pressures and 
made long barrels pay dividends in aug- 
mented muzzle velocity. Naval guns lost 
their potbellies and began to assume their 
present lean form. 

Three years after the Invincible had been 
launched, the British themselves canceled 
her invincibility with next to the largest 
naval gun ever built—a 16',-inch monster 
which, at a range of 1,000 yards, could send 
a 1,800-pound projectile through 34 inches 
of wrought iron. Those were dark days for 
the armorers, whose problem seemed hope- 
less—until nickel-steel plate, the first great 
improvement in armor plate, was intro- 
duced in Europe in 1889. In the same year 
our Carnegie and Bethlehem plants were 
producing it. The next year, they turned 
out even more efficient armor, face-hard- 
ened by the Harvey process. 

The day of the heavily armored, big-gun 
ship had dawned. After letting our fleet 
rust from the Civil War to the mid-1880's, 
Congress appropriated funds for the ships 
that became world-famous as the White 
Squadron. We bought guns from England, 
brown powder and armor plate from Ger- 
many, and armor-piercing shell from 
France. Then the lawmakers wisely decreed 
that only materials of American make 


should be used in building our new Navy— 
a move which led to the establishment of an 
armament industry in the United States. 


Once more the armor-makers suffered a 
setback. Smokeless powder, a slower-burn- 
ing and more powerful propellant than 
brown powder, appeared in Europe and soon 
was in production here. By about 1890, 
American steel companies began forging 
armor-piercing shells, and we soon were 
making the high explosives that supplanted 
powder as the bursting charge in them. Our 
gunmakers produced 13-inch turret guns 
for the battleship Oregon. 

Our new guns and ships were tested at 
Manila Bay and Santiago, and the United 
States came out of the Spanish War a world 
naval power. Ever since then, our guns and 
armor have been at least as good as those of 
any other nation. 

In 1916 we mounted 16-inch guns on the 
Maryland, and the Japanese brought out 
their Mutsu class with 16-inch guns. The 
biggest British battleship gums used in 
World War I were of 15-inch size. Two 18- 
inch guns, the largest ever to go to sea, 
were mounted by the British upon the 
cruiser Furious. Soon, however, the ship 
was converted into a carrier, and the guns 
went to Singapore as harbor-defense weap- 
ons. Presumably, the Japs have them now. 

So far as is known, the biggest guns of 
French, German, and Italian warships are 
15-inch. Britain used 16-inch guns for the 
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first time in her Rodney class of 1925; went 
back to 14-inch for the King George V class 
in 1939; and returned to 16-inch for her new 
Lion class. 

All new American battleships, including 
the 35,000-ton North Carolina class and the 
45,000-ton Iowa class, employ main bat- 
teries of 16-inch guns. Modern design makes 
them the most powerful engines of destruc- 
tion that have ever been used at sea. They 
weigh 100 tons. Their one-ton armor-pierc- 
ing projectiles travel a half mile a second. 
Fired at an elevation of 42 degrees, they 
have a range of well over 20 miles, and 
crash down upon armored decks from a 
five-mile-high arc. 

Bigger guns would have more destructive 
power, but would impose increased difficul- 
ties in ammunition handling, and a slower 
rate of fire. Unless we see sensational im- 
provements in armor, 16-inch guns will 
probably be the largest that will ever be 
used aboard a battleship. 

Guns of six smaller sizes now are being 
built for our Navy—eight-inch for heavy 
cruisers; six-inch for light cruisers; five- 
inch dual-purpose guns for the all-five-inch- 
gun cruisers of the Juneau class, for sec- 
ondary and antiaircraft batteries of the 
larger ships, and for our new destroyers; 
three-inch for DE boats, merchant ships, 
and various other craft; and 40-mm. Bofors- 
type and 20-mm. Oerlikon-type automatic 
antiaircraft guns for numerous classes of 
ships. Fourteen-inch guns still are used— 
and are highly effective—on many battle- 
ships, and four-inch guns (some of them 
adapted for antiaircraft fire) are on World 
War I destroyers now in service, but guns 
of these calibers are not being built now. 

Our naval guns are of two kinds—built- 
up and radial-expanded. 

The 16-inch, 14-inch, and 12-inch guns 
used in the turrets of our battleships all are 
of the built-up type. Most of them are built 
of five layers of metal—liner, tube, jacket, 
and hoops. Initial bore compression is ob- 
tained by shrinkage; then the jacket and 
hoops are heated and shrunk into place over 
the tube. Bag ammunition is used in these 
guns. First the projectile is loaded; then the 
propelling charge, contained in one or more 
silk bags, each with an ignition charge in 
its base, is loaded behind it. The breech 
mechanism is a rotating block with an in- 
terrupted-screw plug which may be entered 
or withdrawn in one motion and locked or 
unlocked by a part turn. A safety device 
prevents the firing of the gun until the 
breech is closed. Combination primers are 
used, but normally firing is by electricity. 

In ships built since 1916, guns from eight- 
inch to 16-inch caliber have been mounted 
in three-gun turrets. A turret of a battle- 


POPULAR SCIENCE 





* 


> ee 


IMPROVEMENTS IN ARMOR PLATE 


“ss 
aes 


Rear Admiral W. H. P. Blandy, Chief of the Bureau of Ordnance, and Capt. I. D. Hedrich inspect 
the damage done to a sample of armor plate by a six-inch shell. Drawings at right show how, 
as armor improves, less thickness is required to stop a projectile of given weight and power 


ship of the Jowa class weighs as much as a 
destroyer. The turret is built in three parts 
foundation, barbette, and turret proper. 
The turret foundation is a cylindrical struc- 
ture of heavy girders and beams built into 
the structure of the ship; it supports a cir- 
cular track carrying rollers on which the 
turret rotates. The barbette is a stationary 
cylinder of heavy armor, which surrounds 
the turret foundation from the ship’s lowest 
protective deck up to the armor skirt se- 
cured to the turret. The turret proper is a 
heavily armored, boxlike structure which 
rotates, and in which the guns are mounted; 
in it also are the power rammers with 
which the guns are loaded. 

Guns of eight-inch and smaller caliber are 
built by the radial expansion process. Our 
eight-inch and six-inch guns are composed 
of a tube and a shrunk-on jacket which ex- 
tends halfway from the breech to the muz- 
zie. The eight-inch and many of the six- 
inch guns are mounted in three-gun turrets, 
have breech and firing mechanisms of the 
same types as the larger turret guns, and 
use bag ammunition. 

Since 1898 all navies have used Krupp- 
process armor, face-hardened to break up 
projectiles, for water-line belts, barbettes, 
and turret sides. It has been greatly im- 
proved by American makers in recent years. 
For horizontal protection our Navy uses 
homogeneous plate, which tends to “dish” 
without cracking when it is exposed to 
oblique hits. Most modern battleships have 
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a protective deck six inches or 
more thick over their vital parts, 
and their turret tops are as 
heavy. Our battleships general- 
ly have been more heavily ar- 
mored than any other navy’s 
ships of like size. The new ones 
are protected by vertical armor 
belts over one foot thick—how 
much, Japan would like to know. 


FROM CANNON BALL 
TO ONE-TON SHELL 


First missiles were round, solid shot. 
Explosive shells come in 1822. Rifl- 
ing gave us the elongated projectile 





Wheeled Pontons 
Give Fast, Safe 
River Crossings 


PEEDIER, safer river cross- 
ings by our troops are 
promised by a trailer ponton 


bridge invented by Andrew 
Jackson Higgins, New Orleans 
builder of the famous PT boat. 
The bridge consists of a string 
of wheeled barges that can be 
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hauled overland. At a stream’s 
edge, the lead barge is hitched to a cable 
reel carried by an amphibian tank which 
swims the stream and reels in the cable, 
lrawing the bridge across. When the bridge 
is in position, engineer troops swing over- 
side hinged sections folded across the barges, 
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eight-foot driveway and two 
four-foot walkways. Folding end plates 
“marry” the barges. A single ponton unit 
powered by an outboard motor can be used 
as a ferry to transport mechanized equip- 
ment and men. 


providing an 
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TROOP SLEEPERS, triple-decker Pullman 
cars designed for transportation of service 
men, are coming off the assembly lines of 
the Pullman Company. The first of the 
1,200 cars in production, shown in the photos 
above, illustrates the novel arrangement of 
six-man compartments along one side of the 


ZERO WELDING, a technique developed by 


the automotive industry, is saving precious 
man-hours in the production of warplanes. 
By applying refrigeration to the electrodes 
of arc-welding tools, it eliminates the need 
for frequent stops to clean the welding 
points. In the welding of aluminum-alloy 
sheets, too, the lowered temperature reduces 
the tendency to buckle. Refrigeration de- 
vices pull the electrode temperatures down 
as low as —85 degrees Fahrenheit. 
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car with a corridor on the other side. Top 
berths are permanently fixed; seats form 
the bottom berths, and seat backs swing 
up to form the middle tier. Doors are in 
the middle of the car, as seen at the upper 
right. Each car will accommodate 30 men 
with their equipment. 


ANGLE FINDER. Determining the 
angle of elevation of a plane above the 
horizon is an easy matter now with 
the Polaroid-made instrument shown 
above. When the user trains it on a 
plane, a graduated scale appears in 
the field of vision. No matter how 
fast the aircraft climbs or dives, the 
scale shifts to give elevation in de- 
grees. 










HUGGING along the high- 

way at a rapid pace, with 
smoke billowing from its funnel 
and the glow of hot embers light- 
ing the road underneath, this 
gasless buggy answers, for one 
man at least, the problem of 
modern wartime gasoline ration- 
ing. It travels along on coal, 200 
pounds of which—a 175-mile sup- 
ply—is carried in bunkers in what 
used to be the trunk of an old 
club-type coupe and the kerosene 
tank of a steamer. 

This is a converted job—from 
a 1922 Stanley steamer and an 
old Buick body. It was made into 
a coal burner by the installation 
of an advanced type of water- 
tube boiler in a firebrick-lined 
firebox equipped with a _ coal- 
burning grate. Stoking can’t be 
done on the run since the driver, or 
his assistant, must dismount, get 
coal from the rear of the car, and 
put it into the furnace at the front. 

The conversion was the work 
of C. C. Mershon, a grate maker, 
of Philadelphia. 


“Standard” equipment on the dashboard of this 
Goal-burning steom car includes a steam gauge, 
@ whistle, and a lever controlling the fire door 


The Coal Bin 
Is His 
Filling Station 
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E G 


CONNECT NG ROD 

1 I - 

WHICH OPERATES Cuneee ners 

WATER PUMPS AND OIL LINE 

ENGINE CYLINDER- 

LUBRICATING PUMP 
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RUNS ITS SPUR GEAR 
WHICH TURNS LARGE 
GEAR OF DIFFERENTIAL 
UNIT OF REAR AXLE 


Drawing by 
STEWART ROUSE 








Standing beside a 
1942-model gaso- 
line-powered car, 
Mershon's steam- 
er may look a lit- 
tle old-fashioned, 
but the owner 
doesn't have to 
count any cou- 
pons. With 209 
pounds of coal it 
will run 175 miles 





SUPERHEATED STEAM WHISTLE 
TO ENGINE WATER TUBES ; 
, THROTTLE WHERE STEAM FORCED -DRAFT 
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PUMP INJECTS 
OIL INTO STEAM 
PIPE TO ENGINE 


WATER PUMPS 
SUPPLY BOILER WHEN 
CAR IS TRAVELING 


STEAM -DRIVEN 
WATER PUMP FIREBOX 
FOR PARKING INSULATION 


TANK 


CLINKER- 
DROPPING 
LEVER 


To get up enough steam for a Sunday joy ride past 
the homes of his gos-hungry neighbors, Mershon be- 
gins by (1) shaking down the special grate—of 
which he is the inventor and manufacturer. He then 
takes a shovelful of coal (2) from an old kerosene 
tank, which serves as one of the car's two coal bunk- 
ers, and (3) happily tosses it into the firebox :n front 











Getting over the ground at 25 miles 
an hour, our motorized divisions 
strike swiftly and suddenly. They 
have proved the soundness of our 


peacetime military planning. 


By JOHN H. WALKER 


OTORIZED infantry, a new weapon 
MJ in the American arsenal, has now 

met the finai test of major battle, 
and many military observers believe that 
these high-wheeling foot soldiers will deal 
the decisive and finishing blows in the great- 
est war of world history. 

Fast infantry is a relatively new concept 
in war. From the dim days of Cyrus the 
Great to the first World War, the fate of bat- 
tles and nations was decided, in the main, 
by the shock of troops who marched and 
maneuvered at the classical pace of three 
miles an hour. 

The gasoline engine has changed all that. 
A modern motorized infantry division can 
move 10 miles per hour over poor roads, 15 
over secondary roads, and 20 or 25 on good 
highways. In terms of battle strategy, this 
means that troops who used to move to the 
battle front at 15 to 25 miles a day can now 
approach action at 100 to 150 miles a day. 
The whole pace of a military operation de- 
velops about six times faster than in the past. 

This speed-up has greatly increased the 
advantage of the force that can seize and 
hold the initiative. It has made this a truly 
offensive war, as contrasted with the grind- 
ing defensive struggle which the trench and 
machine gun made of World War I. 

Motorization also has put the element of 
deception back into large-scale war by mak- 
ing possible the rapid grouping of forces for 
an attack at an enemy weak point. In World 
War I, the opposing commanders had to de- 
pend almost entirely on railroads, and it 
took weeks to pile up the overpowering 
quantity of supplies and troops needed to 
mount an offensive. 

Motorized infantry has not cut so spectac- 
ular a figure in the war reports as its mech- 
anized partner, the armored force, yet its 
basic function is fully as important as that 
of the tank formations. It nails down and 
exploits the gains that the tanks batter out; 
to use an analogy with football, the tank 
first opens a hole in the enemy line, and 
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then the motorized division carries the ball. 

There is a practical reason for this. The 
armored division, preceded by infiltrating in- 
fantry, is formidable in attack, but has rela- 
tively little defensive strength or holding 
power. It is never more vulnerable than at 
the moment when its forward lunge has been 
halted, its headlong momentum spent. That 
is when the motorized division becomes es- 
pecially valuable. Following the armored 
striking force through the gap in the ene- 
my’s formations, the fast infantry occupies 
roads, crossings, bridges, towns, and other 
strategic points. Then it fans out, rolling 
back the flanks of the gap or curving back 
to attack from the rear. 

Moreover, if the initial break-through suc- 
ceeds in disrupting the enemy resistance, the 
main job of pursuit and destruction falls to 
the motorized divisions. For this task they 
have the right combination of great mobili- 
ty plus great combat strength and fire pow- 
er. They can hit hard to break up any re- 
organized center of resistance, or, if the ene- 
my develops a strong counterattack, they 
can dig in and hold until the armored force 
and other reinforcements are brought up to 
strike again. This process, in which units 
of an army take turns in striking and sup- 
porting each other, is called “leapfrogging.”’ 

The motorized division's function of pur- 
suit after'a break-through is of great im- 
portance. Correspondents and commentators 
who have studied the massive fighting in 
Russia since 1941 are inclined to believe that 
both the Nazis and the Russians missed 
chances to win crushing and decisive vic- 
tories in the first year by not having enough 
motorized divisions to exploit initial success- 
es. Both armies inflicted heavy defeats on 
the enemy during their separate offensives; 
neither side had enough fast infantry to 
prevent the other from carrying out an or- 
derly retreat. 

There is nothing essentially mysterious or 
startling in the organization of a motorized 
infantry outfit. It is simply an infantry di- 
vision permanently equipped with its own 
motor transportation. The men ride their 
vehicles to the zone of action, then dismount 
and fight on foot as any other infantrymen 
would. 

The idea was tried out on a limited scale 
during World War I. Wherever possible, 
troops going up to the front were hauled by 
truck; no soldier who rode very far in a 
1916-model camion will ever forget the ex- 
perience. But the number of trucks and 
lorries that were available always was rela- 
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AIR TRANSPORT hos given the infantry wings, stepping up the traditional three-mile-an-hour 
a pace of troop movements to a couple of hundred miles an hour. MacArthur's heavy blows 
eJa 


against ¢ ps in New Guineo were aided greatly by this modern way of moving the man with the gun 


tively small. Major movements of troops 
@nd equipment were pretty well confined 
to the existing railway nets. 

The modern motorized division, however, 
rolls along in style, riding in some 3,000 
vehicles of all types, ranging from the fast 
scouting motorcycle to the heavy cargo 
truck. Such a division will include about 
12,000 men. It is slightly smaller than a 
standard triangular infantry division, but 
has greater fire power, mainly because it is 
More lavishly equipped with automatic 
Weapons. 

The U. S. motorized division has jeeps, 
half-ton trucks, three-quarter-ton heavy- 
Weapons carriers, and 2'4-ton cargo trucks 
and personnel carriers as its basic vehicles. 
The omnipresent jeep is the all-purpose car, 
Serving as anything from reconnaissance car 
to ammunition carrier. The handy three- 
@Guarter-ton is now being standardized as the 
Army’s medium truck. It is squat and 
strong in appearance, looking something like 
a burly, overgrown jeep, and its low-slung 
look has won it the nickname of ‘““Toad”—a 
term believed to have originated among the 
men of the Sixth U. S. Motorized Division. 

Aside from these basic cars the division 
has many specialized vehicles, including ar- 
mored scout cars, self-propelled artillery, 
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mobile repair shops, command cars, Medi- 
cal and Signal Corps cars. The infantrymen 
themselves ride the 214-tons, 20 of them toa 
truck with their full field equipment on 
board. 

Enemy aircraft are extremely dangerous 
to a moving truck column, of course, and a 
sharp watch is kept. Every other truck in 
the moving line carries a .50 caliber machine 
gun on an antiaircraft mount. 

In normal circumstances the cars are 
required to keep a considerable interval 
between them on the road, to lessen the 
damage from a bomb or shell hit. As a re- 
sult, a division may stretch from 20 to 30 
miles along a road, and may take two hours 
or more to pass. Such an outfit on the move 
is an impressive demonstration of flexible, 
controlled power rolling by. In dry weather 
the cars kick up p!enty of dust, and each 
succeeding truck seems to loom up out of a 
mist and lumber by, while the troops inside 
stare out, some grinning and curious, some 
intent and serious. 

The complicated move.aent of men and 
machines goes on with remarkably little 
confusion. Its marching orders have been 
drawn with railway-timeta%le precisica, and 
every unit must move by at the scheduled 
time. The division has its own tuilitary po- 
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NEW TROOP CARRIER. Sixteen infantrymen with full equipment can ride the new Dodge-built six- 
wheel-drive cargo and troop carrier. kigh-flotation tires enable it to plow through mud craters or 
negotiate desert sands. Parts are about 96-percent interchangeable with those of four-wheel-drives 


lice company, primarily to handle traffic 
problems at tough places along the road, and 
road guides with painted signs and arrows 
indicate the correct turns at intersections 
to save even the little loss of time that might 
be occasioned if the drivers had to slow 
down slightly for directions. 

Those traffic MP’s are one example of spe- 
cial troops attached to the division either 
permanently or for temporary service. There 
are many others. The American motorized 
division is by no means a rigid organization, 
and the Army has been consistently willing 
to experiment and reshuffle the outfit to 
build up its combat strength. The exact ta- 
bles of organization of the new-type division 
have not been published, but the general 
character of such a division is well known. 

Basic fighting units in a typical division 
are three regiments of infantry and four 
battalions of artillery. Three of these are 
light artillery (105-millimeter gun-howitz- 
ers) designed to support the three infantry 
regiments. The fourth battalion usually 
functions as divisional heavy artillery, and 
is equipped with 155-mm. howitzers. 

The motorized division is well equipped 
for reconnaissance, being assigned a full 
squadron of mechanized cavalry, as con- 
trasted with the single troop that is allotted 
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to a regular triangular infantry division. 

Other components of the motorized or- 
ganization include one or two battalions of 
engineers, medical and quartermaster bat- 
talions, signal company, and ordnance units. 
Special troops may be added for particular 
missions—tanks or tank destroyers, for ex- 
ample, or extra engineers trained specially 
for river crossings or the neutralization of 
mine fields. 

The division, in any case, is not regarded 
as a rigid, unalterable organization, and 
does not try to fight that way. Its combat 
operations rather are based on the principle 
of the combat team. The entire trend of 
modern war is toward the creation of these 
teams—special task forces flexibly organized 
and built up to whatever strength appears 
to be needed for the specific mission in hand. 

Combat teams can be of any size, from a 
squad to an army. In normal divisional op- 
erations, however, the commander (usually 
a major general) would be likely to arrange 
his force in three combat teams. Each of 
these would be built around a regiment of 
infantry and a battalion of light artillery. 

Reconnaissance, engineers, tank units, and 
other forces are added as they are needed. 
The infantry regiment, incidentally, provides 
an extra punch for the team with its own 
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cannon company, which functions as an in- 
tegral part of the regiment. The main self- 
propelled weapons are the 75-mm. gun 
mounted on a half-track vehicle and the 
newer 105-mm. on a full-track chassis like 
that of a medium tank. These 105’s, which 
gave the Germans such a nasty surprise 
when they were first used in North Africa, 
got the nickname of “Priests” from the 
British troops because of the pulpitlike ap- 
pearance of their antiaircraft machine-gun 
turrets. 

The infantry regiment’s colonel is the 
logical commander of a combat team of this 
size, and in the course of'a battle he may 
often find it advisable to assign smaller 
teams within his own force to carry out 
particular tasks. To a large degree a mod- 
ern battle, even on the greatest scale, con- 
sists of a vast complex of relatively small 
actions by teams. 

An enemy outfit which tries to meet this 
attack by the old technique of stringing out 
along a wide front soon finds itself being 
chewed up and disrupted by the hard-hitting 
teams, which pick their own points of at- 
tack and always have great local superiority 
at the places they strike. 

When the division moves up for combat, 
its reconnaissance force normally leads the 
way. However, as the mechanized cavalry- 
men are likely to get out 50 miles or more 
ahead, the division supplements them with 
a close reconnaissance of its own, mainly 
carried out by infantrymen with rifles and 
machine guns in jeeps. 

The actual width of the divisional front 
varies widely according to the terrain, the 
nature of the operation, and the size of the 
enemy force. It can be as narrow as a few 
hundred yards or as wide as several miles, 
especially if two opposing forces are trying 
to outflank each other open country. A 
motorized division hates to depend on a sin- 
gle road; two roads is the minimum it likes 


to move on, and the more alternative routes 
it finds available, the better use it can make 
of its mobility in maneuver. 

Military men have sharply divergent opin- 
ions on one of the most important factors in 
the tactical employment of motorized in- 
fantry—the point at which the men should 
be dismounted for action. One school of 
thought holds that this should be done when 
the vehicles come within range of enemy 
light artillery, while another believes that 
the dismounting is not necessary until the 
trucks come within range of effective small- 
arms fire. 

The first range suggested would be 10,000 
yards, which seems pretty far back. And 
the second would be 2,000 yards, which may 
or may not be too close. On the whole, the 
German example in the first two years of 
the war seems to indicate that the speed and 
mobility gained justify the risk in bringing 
the vehicles extremely close to the action. 
The Nazis even worked out a technique un- 
der which special infantry shock troops— 
panzerjaegers—were attached to the ar- 
mored forces. Their task was to mop up 
scattered enemy resistance in the gap made 
by the tank attack, so that the motorized in- 
fantry could be rushed through and dis- 
mounted in position to strike the enemy’s 
main body from the rear. 

The normal pattern of a modern attack 
most often proceeds with reconnaissance in 
the lead, then the armored striking force, 
then the motorized divisions to exploit the 
attack, and finally the regular infantry to 
occupy the territory and anchor the new 
position against a counterattack. (In some 
situations, however, the entire attack may 
be led by special shock infantry and en- 
gineers trained to knock out fortifications 
and dig up mine fields.) 

When an engagement is being prepared, 
the division must find the best possible con- 
cealment for its (Continued on page 218) 


CHOW keeps up with the fast-moving infantry. 


MAINTENANCE of the huge fleet is simplified by limiting 
vehicles to a few general types in which the repair parts are 
interghangeable. Here two soldiers in overalls are fixing up 
the front end of a truck while another checks on its engine 
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Army cooks in mobile kitchens serve freshly 
cooked, hot food. In action, however, the men 
may hove to live for days on emergency rations 
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Rocket-Glider Bomb 
Is New Nazi Weapon 


OW we know what one of Germany’s 

long-promised secret weapons is: a 
rocket-propelled, radio-controlled glider 
bomb. Winston Churchill himself broke the 
news, describing “‘a sort of rocket-assisted 
glider which releases its bombs from a 
height and is directed towards its target 
by a parent aircraft.” 

Whatever the design and operation of the 
new weapon, the Allies undoubtedly have 
anticipated it and have prepared defenses 
against it, for radio-controlled aerial bombs 
were experimented with during the last days 
of World War I. Although, theoretically, it 
may be released from a plane beyond anti- 
aircraft range and acquire great penetration 
from its rocket power, it must be followed 
by eye to its target—impossible under many 
conditions—and might conceivably be di- 
verted through jamming of its operational 
wave band. Staff artist Stewart Rouse 
presents a possible design. Another type 
might jettison its wings over the target 
to become a free-falling bomb with a rocket 
jet at the rear to speed its fall. 
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How the 


Bazooka Team Stops ‘Em 


Photographs by William W. Morris 


HERE'S one thrill no soldier will ever 

forget—the first time he fires a bazooka. 
This weapon (P.S.M., July ‘43, p. 110), so 
long kept hush-hush, is unlike anything 
else in warfare. 

Normally, two soldiers form a bazooka 
team, although one man can fire it unaided 
in an emergency. The firer carries, aims, 
and fires the rocket launcher, as the tube is 
technically called. The loader carries the 
projectile and loads the weapon. 

First, the firer tests the electric-battery 
circuit by pressing the trigger several times 
and noting if a miniature bulb on the stock 
flashes on and off. 

To load, the loader grasps a rocket by its 
tail and inserts its head into the tube. Next, 
he removes the safety pin’ from the fuse. 
Pushing the missile into the tube until the 


tail latch at the breech engages a notch in 
the fins, he pulls one end of the contact wire 
off the tail and inserts it in the contact 
spring on top of the tube near the breech. 
That done, he snaps: “Ready to fire!” 

The firer takes aim and presses the trigger. 
This closes the electric circuit and sets off 
an igniter inside the rocket. The propelling 
charge lets go with a blast that shoots from 
the rear end of the tube. This high-speed 
jet of gas, which is generated by the pro- 
gressive burning of the propelling charge 
in the projectile itself, is what launches the 
rocket and carries it to its target. There 
is no recoil, but the loader must keep well 
to one side of the open breech. 

In the streamlined head of the rocket is 
a high explosive. It is this that does the 
damage. The effect of the explosion almost 
defies description. It will knock out a tank 
with a single shot, shatter concrete pill- 


“JUST A FEW SIMPLE PARTS MAKE THE ROCKET LAUNCHER 


SLING -SWIVEL RING 


CONTACT SPRING 


TAIL LATCH 


~ p) 
> 


CHEEK GUARD 


ELECTRIC INDICATOR BULB 
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STEPS IN LOADING THE ROCKET, WHICH PROPELS ITSELF 


Grasping the rocket projectile by its When the head has entered the tube, but Next, the loader slips 
tail, the loader raises the toil latch not before, he removes the safety pin the projectile into the 
and ingerts the rocket head. The head from the fuse of the projectile. The bazooka until the tail 
corries the high-explosive charge; the entire missile is about two feet long; latch engages a notch 
elongated tube, the propelling charge the fins act like feathers on an arrow’ in the edge of a fin 
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THE DEADLY TUBE IS HELD LIKE A GUN— 
STANDING, KNEELING, SITTING, OR PRONE 


The bazooka may be fired from a 
standing, kneeling, sitting, or prone 
position. The loader adapts him- 
self to the position of the firer, 
as in these photos. Basically, the 
bazooka is a lightweight metal tube 
open at both ends, slightly more than : 
four feet long, a little less than i ‘ 
three inches in diameter. At about eS ae 
its middle, the tube is supported by . 

a wooden stock, which the fir ’ 
places against his shoulder. Ahead 

of this is the foregrip, which he 

grasps with both hands as he takes  Z 
perimenting with rocket weapons in 

World War |, developed a launch- ’ 

ing device so light that a soldier 
could hold it. This was perhaps the : 
ancestor of our fabulous bazooka 


aim. Dr. Robert H. Goddard, ex- 
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boxes, and blast down thick stone walls. In 
Sicily, bazooka-armed soldiers destroyed six 
German Mark VI tanks their first morning 
in action. 

If for any reason the bazooka is not fired 
after being loaded, the loader removes the 
contact wire from the spring, raises the 
tail latch, withdraws the rocket far enough 
to reinsert the safety pin, then completes 
the withdrawal. 

By developing the bazooka, our Army 
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Ordnance Department modernized an old 
and almost forgotten weapon—the artillery 
rocket (P.S.M., July '43, p. 50). Best of the 
old artillery rockets was the Congreve, in- 
vented about 1800. The British fleet used 
it against Fort McHenry in Baltimore 
Harbor, and it was immortalized in the 
line of “The Star-Spangled Banner” that 
describes “the rockets’ red glare.” Resem- 
blance to comedian Bob Burns’s famous “‘ba- 
zooka” inspired the modern launcher’s name. 


TO THE TARGET, THEN EXPLODES WITH DEVASTATING FORCE ~ 


After pulling one end of 
the contact wire off the 
fin, he inserts it in the 
contact spring of the 
bazooka. Right, the blast 





Britain Builds Sleeve-Valve Motors for Her New Aircraft 


The induction system of a British double-bank |4- 
cylinder Hercules engine is shown being assembled 


LEEVE-VALVE motors, which have 
been found to be more efficient and eco- 
nomical than the poppet-valve type 
used on ordinary aircraft, and less vulner- 
able because they have no gear outside the 
cylinders, are now standard equipment on 
Britain's Beaufort bombers and alternative 
equipment on her Short Stirling bombers 
Other features which give the new motor 
preference over the old are that the top of 
the combustion space can be made hemi- 
spherical which, with a central spark plug, 
reduces detonation; that equal cooling is 
permitted over all; and that with a given 
fuel higher compression can be achieved. 
British manufacturers have found that 
fitting the sleeve in the cylinder and “phras- 
ing” the sleeve ( finishing the ports to shape) 
are delicate operations best performed by 
“lady fingers’’—-which explains the wide use 
of women workers in the production of these 
1,425-horsepower, 9 and 14-cylinder motors. 
Because they need no top overhauling be- 
tween the times when they are completely 
overhauled, the motors are most practical 
under conditions where airports are remote. 
British methods of manufacture, which 
include much hand work, make it compara- 
tively easy to produce these finely made 
motors. But if the Napier “Sabre”’—a 
new British motor of sleeve-valve design, 
claimed to be the most efficient yet—is to 
be made in the United States, it will pro- 
vide a stimulating challenge to the ac- 
curacy of American high-speed, mass-pro- 
luction methods. 
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Phrasing a sleeve valve calls for delicate fingers 


Exhoust-ring assembly. A hemispherical cylinder top 
reduces detonation, increoses ratio of compression 
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Grumman-built, the Hellcat (F6F) is the Navy's latest one-place fighter, successor to Wildcat (F4F) 


It was born in the heat of 
battle, fathered by fighter 
pilots of the Navy who needed 
more power, speed, and climb. 


By C. B. COLBY* 


Photographs by ROBERT F. SMITH 


HE lanky fighter pilot pulled the jack 
on his throat microphone and disgustedly 
slammed back the hatch of his Grumman 
F4F Wildcat. As he hoisted his frame over 
the side and dropped to the wing, he mut- 


it’s like swatting mos- 
If you hit him it’s a 
is to hit the blank- 


tered, “Damn it, 
quitoes with a club. 
mess, but the trick 
blank thing!” 

That, in the words of a fighter pilot, just 
about summed up the heartbreaking situa- 
tion after the Japs introduced their famous 


*See page 4 for sketch of the author. 
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Zero fighter. These faster and more acro- 
batic, although fragile, fighters stunned the 
American pilots with their flashing hit-and- 
run tactics and dazzling maneuverability. 

Although bewildered, the stubborn Navy 
flyers went into a huddle to devise ways 
and means of overcoming this challenge 
with what fighter equipment they had at 
hand, mainly the Wildcat. 

The success of these huddles and the 
tactics developed through them is evidenced 
by the amazing box scores hung up by our 
pilots in the southwest theater of operations. 
To quote a Navy-approved Grumman re- 
lease: “In the Pacific the Wildcat achieved 
a combat record of better than ten to one 
against the Zeros and Jap bombers,” and 
one fighter squadron, Navy Fighter Squad- 
ron Five, (‘Tojo Meets a Wildcat,” P.S.M., 
Aug. ‘43, p. 96) bagged 93 Japs in nine 
weeks. But this was still defensive football 
as far as the pilots were concerned. 

The F4F’s had guns, armor, and leak- 
proof tanks and would hold together when 
hit, but our pilots cried for steeds worthy 
of their ambitions. The F4F’s could take 
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HOW TO 


MIDWING MONOPLANE WITH 
DIMEDRAL FROM FUSELAGE TO TjPS 


and DID, but be- 
cause of this they could 
not compete in climbing 
speed and aerobatics with 
the Zeros. Heavy armor, 
safety tanks, and rugged 
construction, plus guns, 
held them back. Their best 
tactics, as one pilot put it, 
were on the “hit-and-git” 
order. 

This was always de- 
fensive activity, and 
American pilots don't like 
defensive playing or fight- 
ing. The cry was for faster 
and better-climbing planes, 
with better firepower and 
armor if possible, and the 
ability to out-Zero the Zero 
in any maneuver. 

When President Roose- 
velt pinned the Congres- 
sional Medal of Honor on 
Lt. Comdr. Edward H. 
(“Butch”) O'Hare, U.S.N., 
he asked him a question: 

“Butch, what kind of fighter plane do you 
need to beat the Japs?”’ 

“Something that will go upstairs faster,” 
was O’Hare’'s reply. 

Things have to happen fast in wartime, 
and they did. Leon A. (“Jake’’) Swirbul, 
Grumman's dynamic vice-president and 
general manager, stuffed a notebook and 
a spare shirt into a musette bag and hustled 
out to Pearl Harbor almost before the smoke 
of the battle of Midway had ceased to eddy, 
and went into a huddle with the pilots. He 
wanted to find out what they wanted in a 
plane, not what Congress or some theorist 
thought they wanted. One pilot in par- 
ticular was questioned—-Lt. Comdr. John 
Smith (“Jimmy”) Thach, U.S.N., one of the 
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Wildcat. 


TELL THE ‘DIFFERENCE BETWEEN 


CIRCULAR NOSE WITH 
AIR SCOOPS AT TOP 





ROUNDED STABILIZER TIPS differ from the square tips of the 
Tail planes cre of laminar-flow design, 
buffeting from the slip stream. The Hellcat's low-set wing has square 
tips, and has been made short and stubby for better maneuverability 


which reduces tail 


Navy's best authorities on fighter tactics 
and a squadron leader of long experience 
against the Japs. 

Jimmy in four words gave Jake the for- 
mula for the plane they wanted: “More 
climb and speed.” 

Jake snapped his notebook shut, repacked 
his shirt and hustled right back to Long 
Island, N. Y., where he and William T. 
(“Bill”) Schwendler, co-designer with Leroy 
R. Grumman of the Wildcat, got their 
heads together. 

These two condensed the four-word formu- 
la of “more climb and speed’ into a one- 
word aircraft—-Helicat! (See P.S.M., Nov. 
43, p. 72.) This ship, designed by and for 
pilots in action, is a worthy successor to the 
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THE WILDCAT 


AND ITS NEW: BIG BROTHER, THE F@ST-CLIMBING. HELLCAT 
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LANDING GEAR retracts into the wing rather than into 
fuselage. Note that the wing root has little, if any, dihedral, 
while the dihedral of the outer wing panel is quite obvious. 
This is the most conspicuous difference between the two planes 


OVAL NOSE of the new fighter. It 
is narrower and has the openings for 
the cooling units on the bottom rather 
than on top, as in the Wildcat model 


famous Wildcat, which held the fort during 
the incubation of its younger but tougher 
brother. 

To get the required attributes into such 
a ship as the F6F Hellcat, Jake, Bill, and 
toy needed more power. Not merely 
more power for speed and climb, but power 
to give, along with these demanded qualities, 
what our country believes our fighters de- 
serve—armor, leakproof tanks, all the guns 
needed, and every safety device that can be 
packed into the compact aerial gun plat- 
form we call a fighter plane. 

This “more power” meant to the Grum- 
man Company a new high-altitude Pratt & 
Whitney engine already in production—the 
most powerful thing Navy combat flying 
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had known in the shape of a power plant. 

Speed was the spur, and already the plans 
for the Hellcat were in tentative form, for 
the Grumman Company, having learned of 
the coming of this engine, had laid plans 
for a ship to carry it. These plans were now 
modified to follow the suggestions and de- 
mands of the O’Hares and Thaches. A new 
factory was rushed to completion, even as 
the first experimental plane was undergoing 
tests. 

This first plane flew in August, 1942, and 
at that time ground was broken for the 
factory to produce the new fighters in 
quantity. In September the first handmade 
model was delivered. In October the first 
jigs were installed and production parts 
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FLAPS contribute to 
the easy handling of 
the Hellcat. It's a 
fighter pilot's delight 

. climbs practically 
straight up . . . does 
slow and fast rolls while 
climbing ... can even do 
a half roll and reverse 


WINGS FOLD as 
shown below for corrier 
stowing. They rotate for- 
ward, then fold back by 
a method similar to the 
one used on the Grum- 
man Avenger (TBF). 
The prop is a Hamilton- 
Standard hydromatic 
unit with three blades 


began to pile up. In November the first 
production plane rolled out of the doors, 
even though the plant was but three-quar- 
ters finished and the workers were working 
without heat 

It is a tribute to Grumman production 
and design that, according to an official of 
the Bureau of Aeronautics, there has never 
been a plane in the history of the bureau 
with fewer “bugs,” or defects that have to 
be remedied before the plane can be put into 
all-out production 

The Hellcat inherited all the good qualities 
of the Wildcat, plus plenty more. Weighing 
thousands of pounds more than the F‘4F, 
itself no pygmy, the Hellcat has, neverthe- 
less, greatly increased range, speed, climb, 
and ceiling, plus that most important of 
qualities, lightning maneuverability. Like 
many other U.S. fighter planes, it can also 
carry bombs, a full-size torpedo, or an 
auxiliary belly tank. 

As one fighter pilot said after putting it 
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through its paces, his one worry 
in tight turns would be that he 
“might shoot his own tail off 
with his wing guns!” 

This maneuverability, built in 
by the genius of Grumman en- 
gineers’ handling of wing design 
and equipment, enables the tons- 
heavy Hellcat to be tossed about 

with the abandon of a trainer. This, com- 
bined with its improved armor, its batteries 
of .50 caliber guns fed by extra large ammo 
boxes, gives it a very long combat life. 

A unique placing of the engine gives 
added visibility, one of the “musts” de- 
manded by the pilots, plus added ease in 
handling on take-off and in turns. The engine 
mount, instead of being at the conventional 
right angles to the longitudinal axis, is 
canted to one side. This gives a narrower 
front, aiding visibility forward and down, 
plus a decrease in propeller torque, which 
has a tendency to swerve the plane in take- 
offs and maneuvers. 

These added qualities were attained 
through the clever translation of design 
demands into proved engineering procedures. 

All in all, the Hellcat had to be, for it 
was sorely needed; it had to be because 
Grumman engineers could produce it, and 
because our O’Hares and Thaches and Jones 
and Polonskys asked for it! 
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A PORTABLE TUGBOAT is the latest in- 
vention to take Army craft in tow. The ves- 
sel, which can be dismantled and put to- 
gether in three hours, is of all-steel con- 
struction and is powered by two gasoline 


ELECTRICITY instead of needle and thread 
is used to “sew” sheets of aluminum to- 
gether for wing coverings of the Boeing 
Flying Fortress. Since each wing is nearly 
a half block long, many nine-by-five-foot 
sheets must be joined by the fast, accurate 
spot-welding machine. While ladderlike 
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engines. Army Officers say this “river jit- 
ney” is more maneuverable than an ordi- 
nary tug. It takes a week to build and can 
tow 400 tons. Here the new marine tractor 
is seen churning up the Potomac. 


clamps hold the metal, as seen at the lower 
left, each machine makes 86 welds a minute, 
placing them .502 inch apart in four parallel 
rows. The close-up shows the spot-welder 
at work on one row. The spots form joints 
that are 80 to 90 percent as strong as the 
sheets themselves. 
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g Gliders 
AA Gunners 


LANES by the thousands are being 

knocked out of American skies by antiair- 
craft gunners in training at Army camps 
and naval air stations all over the country. 
They are glider models, shot into the air 
with folded wings from slings or catapults 
and used as targets for machine guns as 
they glide, circle, or dive realistically. 

The model planes used are a product of 
the American Junior Aircraft Company, of 
Portland, Ore. Designed originally for mod- 
el-plane enthusiasts, they lend themselves 
admirably to target use. With its wings 
folded back against its fuselage, as seen in 
the photograph below, one of these balsa- 
wood “Interceptors” can be hurled to a 
great height (300 feet when the catapult is 
used). In the air, rubber bands snap the 
wings forward into position. 

Models can be adjusted to glide straight, 
circle, or dive as desired, simulating the 
maneuvers of enemy planes in low-level at- 
tack. At 300 feet, the scale effect is that of 
a full-size plane at 1,500 feet, traveling 300 

_— miles an hour. 


An ingenious mechanism operated by rub- 

ber bands snaps the wings forward and 

turns them to horizontal position. By 

‘ ‘ \ adjusting beforehand, the model can be 

od a or heloht made to glide straight, circle, or dive 

’ 

of about 300 feet, where scale 
effect s that of a full-sized 
plane ot 1,500 feet, 300 m.p.h. 


ST Ce 
fuselage for launching and stay 
there until the plane “‘stalls” 
at the top of its upward flight 








IS THIS THE FACE that launched a 
thousand strikes? Eyebrows thot wag 
menacingly at the WLB are a prominent 
part of this mask by Doane Powell, who 
is seen ot the right adding another 
famous physiognomy to his collection. 
He models his masks from a mush of 
soap and wrapping paper, over a solid 
base, and then dries them in the sun, 
on a radiator, or in the warm blast 
from a hoir drier. Coloring with oil 
paint gives realism and permanence. 
Faces of celebrities are modeled from 
the best available photographs. More 
obscure individuals may “sit” for a 
mask portrait—if it's worth the $250 
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Photographs by HANS REINHART 


THESE FACES ARE FAMILIAR . . 5 
HOW MANY DO YOU RECOGNIZE? 


AKING faces is the odd hobby of Doang 

Powell, New York City artist. Combining hig 
early experience as a political cartoonist with hig 
skill in oil portraiture, he came up with a new 
form of sculpture in soap and wrapping pape® 
From a “mush” composed of these ingredients he 
models the features of famous persons in lifelik® 
masks. Statesmen, politicians, dictators, and fag 
mous women rest cheek by jowl on the shelves 
his private collection. How many of the 15 seat 
above can you identify? See page 234. 

















Proposed legislation for 
“compulsory licensing” of 
patents would remove the 
incentive that has made 


Yankee ingenuity famous 


around the world. 


BRAHAM LINCOLN, the only 

President of the United States 

to whom a patent ever has been 

granted, once said that our patent 

system “adds the fuel of interest to 
the fire of genius.” 

When he made that remark, Hon- 
est Abe wasn’t thinking about his 
own invention, which never earned a 
cent for him. (It was a bellows de- 
vice he proposed to attach to the hull 
of a boat just below the water line 
for floating the craft over shallow 
places.) What he meant was that 
our patent system holds out to an 
inventor a dollars-and-cents incen- 
tive sufficient to make it worth his 
while to go short on sleep, miss 
meals, and put up with the embar- 
rassment of having his neighbors 
think him screwy while he sweats 
through the painful process of de- 
veloping a bright idea into a patent- 
able invention. 

Legislation which has been pro- 
posed to Congress would remove 
much of that monetary spur to in- 
ventive enterprise. It would weaken 
and probably wreck the 153-year-old 
patent system that has played so 
vital a part in making the United States the 
world’s leading industrial nation. 

Contrary to general belief, the Constitu- 
tion does not give inventors the exclusive 
right to benefit from their inventions for a 
term of years. It merely gives Congress the 
power to give inventors that exclusive right. 
That is a very different thing. What Con- 
gress can give, Congress can take away! 

During the 17 years of his patent’s life, an 
inventor now can do exactly as he pleases 
with his invention. He can put it into manu- 
facture and sell it himself. He can make a 
royalty deal giving someone else the right 
to manufacture and sell it. He can make 
and market it himself in one territory, and 
lease to others the right to make and mar- 
ket it in other territories. He can sell his 
patent outright, and—if he gets enough 
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{The Wright brothers) 


It was the prospect of financial gain that inspired the great 
inventions which have contributed so much to the ease and 


for it—go fishing for the rest of his life. 

The strongest argument for continuing 
our American patent system without radi- 
cal change is that it has worked better than 
any other patent system except those which 
have been modeled after it It has stimu- 
lated invention until an application for a 
patent is filed every 8'2 minutes around the 
clock, and a patent is granted every 11 min- 
utes. 

Among the 2,250,000 patents that have 
been issued to American inventors are those 
which form the foundation of our industrial 
might and make possible the American way 
of life. Most of these world-changing inven- 
tions have earned fortunes. So have the 
simpler inventions, which merely contributed 
to the convenience and pleasure of life. One 
of the big money-makers was the first im- 
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Gorlunes jor Jnventors? 


OUR PRESENT PATENT SYSTEM 


EMERGED UNDER 


AUTOMOBILE 
TELEPHONE 





(Samuel Morse) 


convenience of life. It is the opinion of many observers that compulsory licensing of patents would deprive 
inventors of their deserved monetary rewards, and thus greatly discourage the output of American inventions 


provement on the bottle cork—a rubber 
stopper tightened by a wire attachment 
which acts like a lever. It made $15,000,000 
for its inventor. The metal bottle cap also 
piled up a large fortune. So did rubber heels. 
The inventor of the grooved umbrella rib 
cashed in for a million, as did the inventor 
of tire chains. The inventor who thought up 
the pre-electric flatiron that had a detach- 
able handle which stayed cool while the iron 
was getting hot made a half million. The 
safety pin and the crinkled hairpin both 
brought the financial bacon home to their 
inventors. Many inventions of today are 
earning big-time royalties, but figures are 
not obtainable. 

The purpose of the proposed legislation 
being urged upon our lawmakers is to force 
inventors, by a system of compulsory licens- 
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ing under their patents, to share their in- 
ventions with anyone and everyone who 
wants to use them and is willing to pay a 
royalty for the privilege—the size of the 
royalty to be decided by the Government if 
the inventor and the would-be licensee can’t 
agree on terms. 

One of the arguments of those who believe 
in compulsory patent licensing is that it 
would help the independent inventor to make 
money out of his inventions, and help the 
small manufacturer to compete successfully 
against big business. 

John W. Anderson, who protested recently 
to the Senate Patents Committee against 
the adoption of the proposed legislation, 
which he thinks would weaken our patent 
system, is both an inventor and the presi- 
dent of a small manufacturing company that 
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specializes in products embodying new in- 
ventions. He told the senators that at pres- 
ent the smaller manufacturer, protected by 
his exclusive patents, has a fair chance 
against his big rivals—that “usually he can 
get a washing on the line before his corpu- 
lent competitor can find the soap.” In his 
judgment, the most effective method that 
could be devised to discourage inventors 
from continuing to invent would be the en- 
actment of a compulsory-licensing law. 

With such a law in effect, the average in- 
ventor would find it very difficult to make 
any real money out of his patent. If he 
started manufacturing his invention himself, 
and it proved commercially profitable, some 
big company would be certain to demand 
and obtain a compulsory license to manu- 
facture and sell it in competition with him. 
He couldn't make a royalty arrangement 
giving someone else the sole right to make 
and sell his invention. He probably couldn’t 
sell his patent outright for a decent price, 
because no business man in his financial 
senses would pay a sizable sum for a patent, 
and risk another sizable sum in starting to 
manufacture under it, knowing that as soon 
as he had established a market someone 
would demand a compulsory license to pro- 
duce the invention in competition with him. 
Under a compulsory-licensing law, all the 
average inventor could do would be to ac- 
cept whatever royalty offers were made him, 
and hope that his profits from them would 
be large enough to repay him for the work, 
worry, and time he had devoted to develop- 
ing his original idea into a patent. 

Another argument of those who believe in 
the adoption of a compulsory-licensing law 
is that it would benefit the public by result- 
ing in a quicker and more widespread use 
of new inventions and processes. 

Men who have had long experience in in- 
dustrial-research work think that such a 
law would have exactly the opposite effect. 

Dr. Robert E. Wilson, formerly director 
of research at Massachusetts Institute of 
Technology, who as an inventor and co- 
inventor has been granted 90 patents, and 
whose outstanding achievements in indus- 
trial research won him this year’s award of 
the Perkin Medal of the Society of Chemical 
Industry, warns that depriving inventors of 
the protection now given them by the ez- 
clusive right to use their inventions would 
result in the big industrial laboratories keep- 
ing their discoveries under cover instead of 
announcing them as they do now; that secret 
processes soon would replace many of the 
patent-protected inventions of today; and 
that eventually the use of industrial spies by 
unscrupulous competitors would force many 
of our most important research laboratories 
to supplant their present open-door policy 
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with an unwholesome one of strict secrecy. 

Still another argument of many support- 
ers of the proposed compulsory-licensing 
system is that it would make all inventions 
useful in war available to the Government. 
No new legislation is needed to do that. 
Existing laws give the Government and its 
contractors and subcontractors the right to 
manufacture and use, on payment of rea- 
sonable compensation to the inventor or 
patent owner, any invention that the Gov- 
ernment considers necessary for national 
defense or for the protection of the public 
health or safety. 

Many inventors think that Congress should 
go considerably farther than merely refus- 
ing to enact the proposed compulsory-licens- 
ing law—that the lawmakers should prolong 
the 17-year life of all unexpired patents 
which were issued between 1930 and 1940, 
and increase proportionately the life of pat- 
ents granted during the war. They contend 
that many patents which were issued during 
the slack years never had a fair chance be- 
cause business conditions were so bad that 
no one would risk exploiting them, and that 
after the war their remaining life will be so 
short that their exploitation won't be finan- 
cially worth while. They foresee, too, that 
many patents granted during the war will 
have little chance of prompt development 
because in the early postwar years manu- 
facturers will be so busy meeting the tre- 
mendous demand for staples that few of 
them will have either incentive or free fa- 
cilities for the making of goods embodying 
new inventions. i 

Two years ago President Roosevelt ap- 
pointed the National Patent Planning Com- 
mission, with Charles F. Kettering as chair- 
man, to study our patent system and to 
recommend any changes in it that the Com- 
mission thought desirable. 

After considering very carefully the com- 
pulsory-licensing legislation which has been 
proposed to Congress, and the operation of 
the compulsory-licensing system in coun- 
tries which have adopted it, the Commission 
refused to recommend the emasculation of 
our patent system by the enactment of this 
proposed legislation. But its members were 
impressed by the advantage it would be to 
the independent inventor to have some meth- 
od by which he could bring his patent to the 
attention of manufacturers who might he 
interested in exploiting it, and recommended 
the establishment in the Patent Office of a 
public register of patents on which would 
be entered, but only at the request of the 
patent owner, patents under which the owner 
would be willing to grant licenses on stated 
or “reasonable” terms—the latter, if the 
patent owner and manufacturer were unable 
to agree on the terms, to be fixed by the 
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Commissioner of Pat- 
ents, with both of 
the interested parties 
having the right of 
appeal to the courts. 

Our patent system 
isn’t perfect, but it 
has done a good job 
all through the 153 
years of its existence. 
The change recom- 
mended by the 
Patent Planning 
Commission is in- 
tended to strengthen 
it; and not, as a 
judge recently re- 
marked, to “throw 
out the baby with 
the bath water’— 
which is what the 
enactment of the 
proposed compulso- 
ry - license - system 
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law would do. Abraham Lincoln received a patent on 
Over 300 years a bellows device to float a boat safely 


ago, the first Amer- in shallow waters. 


Although it never 


ican patent, for a eatned him a cent, it was his firm be- 
new way of making lief that, under our patent system, the 


salt, was issued to 
Samuel Adams by 
the Colony of Massa- 
chusetts. Later, when 
the 13 colonies were welded into a nation, 
the inventor’s rights were not forgotten. In 
1787, when the Constitution was framed at 
Philadelphia, the following article was in- 
cluded: “The Congress shall have power... 
to promote the progress of Science and use- 
ful Arts, by securing for limited Times to 


Rie United Slates. 
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hope of realizing a fortune added “the 
fuel of interest to the fire of genius” 


Authors and Inventors the exclusive right to 
their Writings and Discoveries.” Since that 
time, there have been several changes in the 
patent laws, but they have remained the 
same in principle. Their success in foster- 
ing invention should make us hesitate before 
changing them.—ARTHUR GRAHAME. 
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Inventiveness is as — 
typically American — 
as corn on the cob. 
Since 1790, over 
2,250,000 petents 
have been granted 
by the Patent Of- 
fice. The patent 
shown at the left 
was issued in 1791 
and signed by 
GeorgeWashington 
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PENICILLIN 


In an excretion from a com- 
mon fungus, or mold, science 
finds the source of the new- 
est wonder drug, more power- 
ful than the sulfas. Here a 
laboratory worker examines 
a culture of the mold on the 
surface of a suger solution 
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"7 ba Crump bo in Medicine 
MAGIC DRUGS, INGENIOUS INSTRUMENTS, WIDER KNOWLEDGE 
MARK THE RAPID ADVANCEMENT OF THE LAST THREE DECADES 


By IAGO GALDSTON, M. D. 


Author of “Progress in Medicine’ and 
“Behind the Sulfa Drugs” 


ITHIN the short span of the past 30 

years more truly great inventions and 
discoveries have developed in the field of 
medicine than in any comparable period 
iuring the entire history of the science. In 
times past, important discoveries often were 
followed by long periods of little or no pro- 
gressive medical thinking. Today, discov- 
eries of the utmost importance are following 
quickly on each other's heels. 

Among these inventions and discoveries 
is an instrument with a moving pen, which 
can “take dictation” from a patient’s brain. 
The record of electrical brain waves that 
this amazing secretary takes down is read 
by the surgeon for indications of brain 
disorders. Another is a drug so powerful that 
one part in 25 million parts of water will 
stop the growth of bacteria. Still another 
has revolutionized the science of diagnosis, 
and has completely recast the modern phy- 
sician’s approach to the problem of healing. 

In this writer's judgment, 10 of the great- 
est medical discoveries and inventions of re- 
cent years are: The sulfonamides; penicillin; 
the vitamins; the sex hormones; the rela- 
tion of the sex hormones to cancer; the elec- 
tro-encephalograph ;the electron microscope; 
psychosomatic medicine; brief therapy; and 
biological thinking. 
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The Sulfonamides 


The sulfonamides are without doubt the 
best known of the recent medical discoveries. 
And justly so, for no single group of com- 
pounds has proved as effective as this one in 
preventing and treating such a large num- 
ber of diseases. Pneumonia, gonorrhea, ery- 
sipelas, childbed fever, many forms of blood- 
stream infection, trachoma, septic sore 
throat, urinary infections, meningococcus 
meningitis, chancroid, gas gangrene, acti- 
nomycosis, anthrax, scarlet fever, impetigo 

these are but some of the conditions ef- 
fectively treated with one or another of the 
sulfonamide compounds. 

Equally remarkable and numerous are 
the applications of the sulfonamides in the 
prevention of infection. Since their first use 
in this respect, the lives of countless men 
wounded in battle have been saved. The 
sulfonamides have also extended the scope 
of surgery, heretofore limited by the threat 
of infection supervening upon operations in 
contaminated regions. They are reducing 
the incidence of serious complications which 
in times past frequently followed on simple 
infections. There is, however, one particular 
aspect of the discovery of the sulfonamides 
which overshadows even its great practical 
results. The sulfonamides have given new 
life to the science of chemotherapy—the 
treatment of internal disease with chemicals. 

Chemotherapy got off to a great start 
when Paul Ehrlich discovered Salvarsan in 
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1910—although for the next 25 
years little new appeared on the 
chemotherapeutic scene. Then in 
1935 came Prontosil, and later the 
sulfonamides, and the whole picture 
changed. But what changed most 
was the concept of chemotherapy 
itself. Paul Ehrlich and practically 
all of his followers thought of 
chemotherapy in terms of “magic 
bullets,” that is, in terms of proto- 
plasmic poisons which would kill 
germs, but not the human body. 
Unfortunately few such selective 
poisons were found. Most of the 
protoplasmic poisons proved as like- 
ly to injure the victim as the at- 
tacking germs. Then when Pron- 
tosil and the sulfonamides were 
found to be so amazingly effective 
against bacteria, the old theories of 
chemotherapy had to be recast, for 
the sulfonamides do not belong to 
the class of protoplasmic poisons. 
In fact, the sulfonamides are not 
even bactericidal, that is, they do 
not directly kill germs. They are, 
however, bacteriostatic: they arrest 
the development of germs by inter- 
fering with their metabolism. By 
thus weakening the germs, they 
make it possible for them to be over- 
come by the body’s own defenses. 

Today, research follows the path 
of germ metabolism, and seeks to 
discover how that metabolism may 
be adversely affected by means of 
chemical agents. It is this new ra- 
tional basis for chemotherapy that 
warrants our hope of finding chemi- 
cals with which to cure tuberculosis, 
leprosy, malaria, and other germ 
and virus diseases not affected by 
the sulfonamides. 


Penicillin 


Hot on the heels of the sulfona- 
mides came the discovery of pen- 
icillin, a chemotherapeutic agent in 
many respects superior to the sul- 
fonamides. This powerful new drug 
is derived from a fungus called 
Penicillium notatum. In 1929, this 
fungus, or mold, was an unwelcome in- 
truder into some staphylococcus cultures 
with which the English bacteriologist Prof. 
A. Fleming had been experimenting for 
quite some time. Fleming acutely observed 
then that wherever the fungus grew, the 
germs did not, and he reasoned that the 
fungus and the germs did not get along 
well together. He studied the matter 
further and found his reasoning correct. 
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THESE RECENT DISCOVERIES 
PROMISE YOU LONGER LIFE 


SULFONAMIDES 
fight pneumonia, erysipelas, im- 
petigo, scarlet fever, trachoma. 


PENICILLIN 


is effective against ‘osteomyelitis 
empyema, persistent infections 


VITAMINS 


increase resistance to disease, 
promote growth and good health. 


SEX HORMONES 
effectively treat disturbances of 
sexual and reproductive functions. 


HORMONES—CANCER 


Sex hormones are being used to 
retard prostate cancer growth 


ELECTRO- 
ENCEPHALOGRAPH 

visibly records “brain waves” in- 
dicating mental disorders. 


ELECTRON MICROSCOPE 


is affording scientists a new in- 
sight into structure of viruses. 


PSYCHOSOMATIC 
MEDICINE 

has made possible better diagnosis 
and more effective medical care. 


BRIEF THERAPY 
will reduce both the time and cost 
of psychiatric treatment. 


BIOLOGICAL THINKING 


prompts doctors to seek the envi- 
ronmental causes of sickness. 


However, since the fungus was not antago- 
nistic to all germs, but only to certain ones, 
he employed it to eliminate from groups of 
mixed germs those to which penicillin was 
antagonistic. But that was as far as the 
matter went at the time. 

With the discovery of the sulfonamides it 
was natural for the scientists to turn their 
attention once again to the penicillium mold. 
Another English scientist, Prof. H. W. 
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Florey, in 1940 extracted from the penicil- 
lium mold a brown powderlike substance. 
He found it to be an extraordinarily power- 
ful drug, effective against a larger variety 
of infections than are the sulfonamides. 

Though but recently discovered, penicillin 
has already been subjected to numerous 
trials. Unlike the sulfonamides, which op- 
erate by diminishing the growth of bac- 
teria, it has been found to kill bacteria 
or stop their growth entirely. But it will 
work in many cases where the sulfa drugs 
have proved useless or only partially effec- 
tive. Penicillin operates, as the sulfonamides 
do not, in the presence of pus and tissue 
fluids. This renders it particularly valuable 
in the treatment of such conditions as os- 
teomyelitis, empyema, infected compound 
fractures, and wounds and burns with long- 
established infections. Penicillin is superior 
in undermining the yellow pus-producing 
bacteria, the staphylococcus aureus, and 
many infections caused by cocci. And the 
user of penicillin suffers no toxic effects such 
as are sometimes experienced when sulfa 
drugs have been employed. 

Unfortunately we cannot as yet produce 
penicillin in large quantities, and what is be- 
ing produced has been preempted by the 
Government for military use. There is, how- 
ever, no reason to doubt that the chemists 
will before long succeed in crystallizing it 
and reproducing it artificially. 


The Vitamins 


The vitamins represent a major medical 
discovery of an order different from any of 
those thus far described. Biology and medi- 
cine have been radically affected by their dis- 
covery. Until vitamins were discovered, the 
conviction prevailed among medical men 
that there wasn’t much one could do about 
health except to prevent disease. Doctors 
preached personal hygiene in terms of rest, 
cleanliness, exercise, fresh air, and good 
food, But they did so in the belief that they 
could only preserve health, which for any 


given individual was more or less fixed. For 
the rest, attention was focused on “fighting 
infection” by such means as vaccines, se- 
rums, antiseptics, and so forth. 

With the development of the modern 
science of nutrition, of which the vitamins 
are an important segment, we learned that 
one could be not sick, but at the same time 
not healthy, as in the case of “subclinical 
conditions,” in which the patient is not 
manifestly ill, but also is far from well. We 
also discovered that susceptibility to many 
types of disease, including infections, was 
due to malnutrition, and that growth, de- 
velopment, and aging were profoundly in- 
fluenced by the quantity and quality of the 
foods eaten. 

As our knowledge of nutrition increases, 
and as that knowledge is applied to the ev- 
eryday diet of people, we are bound to see a 
reduction in the incidence of disease, and an 
improvement in physical growth and well- 
being. 


The Sex Hormones 


The discovery of the sex hormones is one 
of the achievements of modern medicine on 
which the public is comparatively unin- 
formed. Yet it is truly a tremendous ac- 
complishment. 

It was a bright hunch that led to the dis- 
covery of the female sex hormone. When 
an ovum (egg) ripens in the ovary, it is sur- 
rounded by a minute quantity of a yellowish 
fluid, known as the liquor folliculi. No one 
thought to investigate the function of that 
fluid until 1922, when Edgar Allen, Ph.D., 
of St. Louis, and his wife obtained buckets 
of ovaries from a meat-packing plant and, 
working on their kitchen table, carefully 
drew off the fluid from the follicles. Soon 
they had enough of it to enable their co- 
worker, Dr. E. A. Doisy, to purify it and de- 
termine its chemical constitution. This 
made possible the crystallization of the fe- 
male hormone in 1929. In 1936 it was repro- 
duced artificially. (Continued on page 228) 


ELECTRIC IMPULSES FROM THE BRAIN, picked up by 
electrodes attached to the scalp os shown at the left, are 


recorded in wavy lines on the 
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WITH THIS PORTABLE PUMP you can play a 
oucket of water onto a flame above. With the pipe 
bottom in the water, you merely point the nozzle 
and turn the crank. Rotation of an eccentric cam 
forces twin diaphragms outword, expelling water 





tory, Bing and Larry 

tain the Crosby Re- 
search Foundation at 
Pasadena, Calif. The 
Crosby routine: develop inventions, get them 
production, and then let Uncle Sam use 
against the enemy. Ideas come in like fan 
over 15,000 so far, and several, having passed 
experts, are serving the armed forces. Most 
secret, of course, but on this page are a few 
those that can be told. 





THIS SPRING SAVES BEARINGS. By absorbing 
misalignment, this flat-sided, semicircular spring 
keeps bearings in shape and their races in groove 


MAGNETS SERVE AS PAPERWEIGHTS on this plotting board, 
designed to cid navigators on storm-tossed ships or airplanes 
and draftsmen who have to work in the open. The board has a 
light sheet-iron core faced with plywood sheets ‘@ inch thick 


A BLACKOUT LANTERN which casts 
no light upward is Crosby-developed to 
guard trenches. A louvered section, 
dropped by a trigger touch, releases 
light only through well-shielded slits 
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MERICAN Army combat engineers have 

a thumping surprise for enemy troops 

who think they can stymie pursuit by blow- 
ing up big bridges. It's their pride now to 
duplicate the carrying capacity of the husk- 
iest span you ever saw in about the time it 
takes to see a double-feature movie show. 


Combat Engineers Take a River in Their Stride 


When they've finished, our armor goes roar- 
ing over water that in another war might 
have taken weeks to cross. The engineers 
do it with rubber and steel and a remark- 
able new equipment carrier. 
They're close at hand when the enemy 
retreats across a river and destroys the only 
bridge that can carry heavy traf- 
fic. Hardly has the wrecked span 
hit the water before they roll mer- 
rily out of camouflaged dispersal 
positions and go to work on the 
near shore. In recent maneuvers, 
the 22nd Armored Engineer Bat- 
talion built a 330-foot bridge in 
three hours and two minutes. 
This amazing achievement 
means speedy crossings for heavy 
armor and much greater safety. 
Brought into use are longer, stur- 
dier pontons, improved steel sad- 
dles, and wider treadways. 





...the cover comes off and the de- 
flated ponton is unrolled to its full 
length. Valves are opened for a mobile 
air compressor to pump up the bag 


] Arriving at the bridge site from a camouflaged dispersal position, 

a Brockway is backed into working location on the river bank, and 
foldiers prepare to lower the big pontons, which are wrapped in heavy 
Gonves to protect the rubber from damage by the sun. On the ground... 


A “butterfly” attached to either end of the steel 
saddle makes it reach the full length of the pon- 
ton for better balance. Note how the joints telescope 


5 .».and the hydraulic crane swings into action to un- 7 
load the steel saddles and treadways. With this 
Magic “elbow,” two men can do what once required eight 





THE TRUCK: One secret of the combat engineers’ speed in building ponton bridges is the new self- 
unloading Brockway six-by-six equipment carrier. Each holds material for 30 feet of bridge, including two 
pontons, two steel saddles, and four treadways. Loaded, it weighs 26 tons, but is fast and easy to handle 


It takes a lot of wind to fill the big, 4 About five minutes after inflation starts, the pontom is 
oblong doughnut, which is 33 feet long and bulging with air and ready to take the water. Engifigers 
32 inches in diameter. Its 16 separate air carry it gingerly to keep sharp rocks from puncturing the @om- 
cells keep it afloat under strafing attacks partments. Meanwhile, the Brockway backs to the water's edg@..: 


7 An Army boot kicks the clamp that iocks the “but- 8 Fastened together and strengthened with two | beams 
terfly" to the center section of the saddle. There running down the center, the saddle is picked up 
are four of these clamps on each saddle, plus lock pins by a hook for hoisting onto its ponton (CONTINUED) 
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Out onto the waiting ponton goes the assembled saddle. It is 10 In piace on the ponton, the saddle is 
lifted by a boom-type crane mounted on a 13-ton Coleman truck. secured by buckles at four-foot inter- 
' ® ied, from a carrying cab, this crane helps out the Brockway vals to keep it from shifting under a load 


11 Naw the Brockway moves in close to unioad the 1 Treadway sections are laid crosswise over the 


petforated steel treadways, which are !5 feet long center part of the ponton saddle to make a 15- 
with high guard rails outside the two-foot-wide surface foot length of bridge. Markings insure perfect balance 


‘a 
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, 13 Campleted ponton sections are now aligned and 14 - .«. which extend for the full width of the tread- 
i thé overlapping treadways are bolted together. ways. Two pins in each joint give rigidity. This 
i Here efigineers shove home one of the big pins... view shows perforated tread for traction in wet weather 


UJ 
15 When three sections—45 feet of bridge—have 16 Working back from the far shore, engineers join 
be@n joined, they are ferried across the river with three-ponton sections. This method leaves the 
gn assault boat. Jeep and bulldozer ride first trip near bank clear for the work of assembling more pontons 








17 As the last ponton is shoved into place, a signal 18 To brace the bridge against the river current, 
man rolls a reel of telephone wire across to set 200-pound catch anchors are dropped from assault 
up communications for traffic control and other purposes boats some 50 yards upstream. About a dozen are used 


19 Just three hours and two minutes after the engineers started work, heavy traffic begins to roll across the bridge. 
Fighter planes that guarded the builders stay on the job to protect the span. Upstream, interlocking assault 
boats form a screen against drifting mines. Thanks to combat engineers, this river won't stop pursuit of the enemy 
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ETCHING on metal from 
a pattern of lettering or 
design is made possible 
by an electric-arc etcher 
manufactured by the 
George Gorton Machine 
Co., Racine, Wis. Using 
the pantograph principle 
to reproduce designs, the 
etcher operates at a speed 
of 120 arcs a second. 


STEEL-RIBBED GLOVES with- 
out finger or thumb tips are 
now manufactured by Indus- 
trial Gloves Co., Danville, IIL, 
for use by workers handling 
heavy metal pieces. The tipless 
feature gives more flexibility 
and permits finger-testing of 
materials. 


MAGNETIC BRAD DRIVER. Product 
of the Markwell Manufacturing Co., of 
New York, this handy magnetized tool 
makes it easy to pick up a brad and 
drive it into a corner where it cannot 
be conveniently hammered; its mag- 
netic tip also aids in selecting the 
proper brad. The tool is 6% inches long. 


MOISTURE CONTENT of a material 
can be measured by placing this 
gauge’s contact on the material to 
get an electrical-resistance reading. 
By comparison readings on built-in 
calibrated moisture standards, mois- 
ture content of original material is 
determined. Manufacturer is Hart 
Moisture Gauges, Inc., New York. 
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Dont Lift Yourself Into Trouble 


HOW TO AVOID INJURY FROM HEAVY LOADS 


NE quarter of all industrial accidents are said to be caused 
by people not knowing how to lift heavy objects. Often 
the injuries are serious: a hernia, a strained abdominal muscle, 
or a wrenched back that may lay up a person for weeks. In 
lifting a heavy load, get as close to it as you can and then 
place your feet so that the distance between them is about the 
length of your shoe. If you have to get down low, keep your 
back straight and bend your knees. Never bend from the 
waist and try to lift something with just your arms. Once 
you have a good grip, start coming up slowly. Don’t try to 
lift suddenly. Now raise the load so that the pull is on 
your thigh and shoulder muscles. 


LIFT WITH LEGS AND SHOULDERS, 
STRAIGHTENING KNEES 


KEEP BACK STRAIGHT - 
BEND KNEES 





SUGGESTIONS. Carry all loads close 
to your body and as near your center of 
balance as possible. Be sure thot you can 
see where you are going. Try to arrange 
the load so that it will not interfere too 
much with your natural manner of walking 


SAFETY. if a load is very heavy, don't 
try to show off—get a helper. Make sure 
you have o steady, firm footing, and that 
the load and your hands are not slippery. 
If you work with a portner, decide be- 
forehand Which one is to give the orders 








In carrying a long object, pick a 
partner your size. Let one end rest 
on your shoulder and the other end 
rest on portner's opposite shoulder 
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On an endless belt, “ball powder” is dried under this battery of 
infrared lamps in the plant of the Western Cartridge Company 


Coated with graphite in the doughnut-shaped rotor below, powder 
pellets are made easier to pour and immune to static electricity 





Ordifiory smokeless powder comes in macaroni shape, as shown in 
the Magnified transverse and lengthwise sections at left and 
cente?, above. A granule of the new ball powder, sliced in two 
and Magnified 30 times, appears at upper right. Pictorial flow 
charf below shows the process by which the new explosive is made 





New Powder 


Passes the 
Ammunition 
—Faster!?! 


HANKS to a rusty pipe, produc- 

tion of smokeless powder for Al- 
liei machine-gun and rifle car- 
tridges has been speeded up 500 
percent. Preparing the main in- 
gredient, nitrocellulose, formerly 
required 100 hours’ washing with 
boiling water to remove traces of 
acid. Using this method as a “con- 
trol test” for comparison, Dr. Fred 
Olsen, Western Cartridge Company 
technician, vainly sought a chemi- 
cal short cut, until he ran out of dis- 
tilled water and used tap water in- 
stead. Next day he found that rust 
from the pipe had made the con- 
trol test successful. Behaving like 
a dye, it hung onto the nitrocellu- 
lose while the acid vanished. Hunt- 
ing more effective dyes, Dr. Olsen 
tinted nitrocellulose every hue of 
the rainbow, but found the best 
chemical a colorless dyestuff called 
diphenylamine. Besides reducing 
washing time, it produced a better- 
keeping product than ever before. 
Offshoots of the discovery led to 
use of ethyl acetate, widely used in 
nail polish, to make creamy bubbles 
of nitrocellulose; and recovery of 
the washed powder in the new form 
of tiny spherical pellets resembling 
miniature BB shot. Drying takes 
place under a battery of infrared 
lamps, so adjusted that the rays 
penetrate the powder. Then a rotor 
coats the powder with graphite, 
just as the drugmaker’s “sweetie 
barrel” coats bitter pills. 
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XPOSURES of as little as 1/30,000 of a 

second are made possible by a high-speed 
motion-picture camera designed by Bell 
Laboratories and manufactured by Western 
Electric for use in analyzing fast motion. | 
Film racing at 70 miles an hour is exposed 7 
by means of a prism with opposite faces 
parallel, revolving 60,000 times a second, 
instead of the usual shutter. 


Fastax camera set up to study action of electrical 
equipment. Right, how a prism replaces the shutter 
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MASS-PRODUCTION X-RAYING of air- steel towers housing the X-ray tubes. Every 
plane parts is made possible by a machine 30 seconds the unit produces an exposed 
developed by Westinghouse. A 40-foot con- film of six castings; as many as 17,000 cast- 
veyor carries castings on trays under two ings can be inspected in a 24-hour day 





SILT - CONTAINING 


WATER ENTERS HERE 


GASOLINE STORAGE TANKS are being built for 
the U.S. Navy of reinforced concrete lined with 
Thiokol FA synthetic rubber. Walls, floors, support- 
ing columns, and other interior parts of the tanks 
are “papered” with thin, specially prepared sheets 
of the material, which not only prevents seepage but 
also protects the fuel against gum formation and 
loss of octane rating through contact with alkalies 
in the concrete. 


SILT VENTS built into the dam of the Brighton Res- 
ervoir, on the Patuxent River in Maryland, will carry 
off the sedimentation which otherwise would ac- 
cumulate gradually and reduce the capacity of the 
artificial lake. Sampling pipes and faucets in the 
five vents will make it possible to vary the flow ac- 
cording to the amount of silt being brought down by 
subsurface currents. The experiment, fostered by 

the U.S. Soil Conserva- 

tion Service, may have 


44 far-reaching effects on 
- the construction of fu- 
| ture dams for water 


ew | supply, irrigation, and 
ww i} hydroelectric power. 
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PROPELLERS 


DIESEL ENGINES 


Fast freighters like this, 525 feet 
long and 70 feet in beam, will help 
America to retain her place as a 
great mcritime nation. Sustained 
speeds of 18 to 20 knots will be 
furnished by 15,000-hp. Diesel 
engines. Ventilation, with the 
stack carrying the exhaust, will 
keep cargoes in good condition 


Ships for the 


LONG with being the 
leading industrial pow- 
er at the close of the war, the 
United States will also be a 
great maritime nation. With 
a fleet of medium-sized cargo 
vessels, tankers, and cabin 
liners as fine as or finer than 
any others afloat, our early 
postwar merchant fleet will 
lack only express superliners and will be 
fitted to carry its share of trade in the first 
days of peace. 

To remain a great maritime nation, how- 
ever, we must be prepared to construct im- 
proved vessels when science and industry 
return to normal. At that time materials 
and techniques that have been devoted to 
the war will enable shipbuilders to turn out 
vessels far surpassing those now in exist- 
ence. 

The most spectacular and highly publi- 
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Opinions expressed in the following article ore the author's. 
not be interpreted as those of any branch or department of the Government. 


Seas of Peace 


By CAPT. W. MACK ANGAS (C.E.C.) U.S.N. 


Drawings by STEWART ROUSE 


They should 


cized merchant ships are the express super- 
liners, and if transocean planes do not take 
too much of their trade, larger and faster 
ones will be built. Those operated before 
the war were of over 50,000 tons. Their 
speed, averaging 28 knots on a crossing, 
made it possible to maintain weekly serv- 
ice between New York and Europe with 
two ships. 

Postwar superliners will be still faster, 
but probably will not exceed 32 or 33 knots, 
although it is estimated that 35 knots could 
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be used advantageously to allow longer pe- 
riods for victualing, fueling, and cleaning 
ship. Over-all length will be kept to 1,100 
feet and beam to 120 feet by channel, termi- 
nal, and docking limitations. 

Propulsion will almost undoubtedly be by 
quadruple screws driven by geared turbines. 
Pressures as high as 1,200 pounds are likely, 
and steam temperatures may be raised by 
superheating to as much as 900 degrees 
Fahrenheit. Also possible are geared Diesel 
engines, Diesel-electric drive, and the re- 
cently developed mercury-steam turbo-elec- 
tric system 

Cabin liners will suffer much less from 
air competition. Larger and more comfort- 
able than even the finest of the prewar ships 
of this type, they will probably have a length 


of 800 feet or more, with docking facilities 
in many of the cruise ports visited in the 
“off season” of the North Atlantic service. 
The power plant needed for their maximum 
speed of 24 or 25 knots will perhaps not ex- 
ceed 60,000 or 70,000 horsepower, and their 
normal sea speed of 21 or 22 knots will be 
sustained with considerably less. For this, 
geared Diesel engines and Diesel-electric 
drive are much more probable than for the 
huge power outputs required for a super- 
liner capable of over 30 knots. 

By far the most important merchant 
ships are freighters. The finest yet pro- 
duced are possibly the handsome and able 
C-3 ships of the United States Maritime 
Commission, and new ones will be in all 
likelihood a development of this type. World- 
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wide war improvements to channel, harbor, 
terminal, and docking facilities will permit 
lengths of 500 or even 525 feet. Sustained 
speeds as high as 18 or 20 knots may be ex- 
pected 

Geared Diesel engines of about 15,000 to- 
tal horsepower driving twin screws will 
probably propel the majority of these 
freighters, though undoubtedly some will 
employ high-pressure steam plants, and the 
internal-combustion, or “gas,” turbine in 
conjunction with electric transmission is a 
possibility. It is also likely that the slightly 
higher efficiency of the single screw in ships 
of moderate size may lead to its utilization 
in services where the greater reliability and 
shallower draft made possible by twin 
screws are not necessary, 
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CABIN-LINER POWER PLANT 
























POWER-PLANT UNITS 


ROOT BLOWER V-type, 16- CVUNDER, Two- 


SUPERCHARGER CYCLE, SINGLE-ACTING, 
HIGH- SPEED DIESEL. ENGINE 
TWIN ENGINE 
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CAPSULE SUBMARINES are not exclusive- 
ly a Japanese idea. In 1940, John A. Han- 
ley, of Noroton, Conn., received a U. S. 
patent on the design of a six-ton undersea 
craft, which would be operated by two or 
three men and would carry two full-sized 
torpedoes. Powered only by batteries, the 
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pocket sub would have limited range, being 
carried close to the scene of action by a 
larger vessel, to which it would return afte: 
performing its mission. 

















PARATROOPERS may find it easier 

to hit their ground targets through 
use of a device invented by G. G. Coleman, 
of Greenville, Miss. It is a wide, scooplike 
tail attached to the chute’s edge, which the 
chutist can manipulate by shroud lines to 
guide his descent. Coleman’s parachute also 
is strengthened by bias-cut silk panels. 


FIRE aboard Navy PT boats is being fought 
by a system developed by Walter Kidde & 
Co., of New York. It includes shatterproof 
cylinders of liquid carbon-dioxide gas piped 
to nozzles above the engines, where most 
fires start. Remote-control valves are op- 
erated from the helm, with an auxiliary re- 
lease outside the engine compartment. 





Flying 


The Mosquito, Britain's wonder 
fighter-bomber, is a termite’s 
dream but a real nightmare to 
the German flyers whose fields 
it terrorizes around the clock. 


By WILLIAM S. FRIEDMAN 
Drawings by DOUGLAS ROLFE 


HE massive aerial assault against Berlin 
I b—- not come without warning. Many 
months before it was launched, the Nazi 
capital had a grim hint of what was to come 

a hint delivered by the unpredictable, 
whiplash attacks of the light British Mos- 
quito bomber, the unconventional plywood 
airplane which British enthusiasts have 
flatly called “the world’s fastest aircraft.” 

In the days when the Allies were patiently 
building up their heavy-bomber power, Mos- 
quitoes first streaked over the heart of the 
Reich to carry out surprise raids. Then, as 
the time drew near when major attacks on 
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VITAL STATISTICS 


ENGINES: Two 1,350 hp. 
WING SPAN: 54 feet 2 inches. 
LENGTH: 41 feet 2 inches. 
GROSS WEIGHT: 18,500 Ib. 
SPEED: 400 class. 
CREW: Two. 





Plywood | 


Berlin could be mounted, they harassed 
Central Germany with systematic attacks, 
keeping the antiaircraft and fighter-plane 
defenses in a state of continuous, exhausting 
alert and bruising the morale of the indus- 
trial city-dwellers. 

When Allied heavy bombers struck their 
first blow, paralyzing Berlin in one crowded 
hour with 2,000 tons of bombs, Mosquitoes 
raced back next day to follow up their mis- 
sion with more destruction and disorganiza- 
tion. However, the acute warning of the 
Mosquitoes’ stinging powers came more 
than a year ago, when bombers of this type 
raided Berlin during the pompous celebra- 
tion of the tenth anniversary of the Nazis’ 
rise to power. This audacious attack and 
the many that followed showed the Ger- 
mans the plane’s unpleasant habits. They 
learned that it was a sleek, twin-engined 
attack bomber, which usually popped in 
from nowhere at very low altitude, dropped 
full-ton loads of delayed-action bombs on 
rail junctions, tool factories, and other key 
targets, then disappeared with ease. 

There is more to this new all-wood air- 
plane than meets the casual glance. The 
offhand observation would be that Britain 
was trying to bolster production with a type 
of airplane that would spare critical ma- 
terials, tap hitherto unused labor supplies, 
and enable parts of the Empire which had 
wood and craftsmen available, but no air- 
craft metals, to take part in the airplane- 
building program. In essence all of these 
facts are true, but they are only supporting 
reasons for building the Mosquito. The De 
Havilland 98, as the ship is officially desig- 
nated, embodies the most advanced method 
of nonmetal airframe construction. Its 
wooden frame has proved to be equal to 
metal in strength-for-weight, superior in 
surface rigidity (important in high-speed 
operation), and much easier to repair and 
maintain than metal frames. Furthermore, 
this type of airframe is cheaper to build and 
modify, since it requires only woodworking 
tools, which cost less than tools for metal. 

For over two decades, advocates of wood- 
en airplane structures have pointed out that 
there is nothing wrong with wood as an air- 
plane material. Any basic disadvantage as- 
cribed to wood construction stemmed from 
the adhesives commonly used—casein and 
blood-albumen glues, which are subject to 
deterioration from moisture, fungus, and 
bacterial action. The advent of synthetic 
glues, particularly those in the urea-resin 
family, put an end to this objection. Mois- 
tureproof and decay-resistant, they lend 
themselves to a process known as bag- 
molding, by which plastic-plywood struc- 
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With its fuselage formed of ply- 
wood on a balsa core, and wings 
built on spruce and birch spars, 
the Mosquito is nearly all wood 


Details of construction and equipment of the Mosquito are 
shown in this cut-away drawing. Armament varies according 
to the use to which the plane will be put, ranging from the 
full fighter with four machine guns in the nose and four 20- 
mm. cannon in a belly hatch to the full bomber with no guns 


tures can be shaped into compound 
curves, formerly procurable only 
through the use of stamped and ham- 
mered light metals. 


The Mosquito is a basic high-per- 
formance type, which can be modi- 
fied to perform many tasks. Over a 
dozen variations, ranging from the 
full fighter version to the full bomber, 
are in use. Modifications vary the 
armament, bomb load, and engine set- 
ting to such a degree that no attacking 
pilot can be sure of what he is tackling 
until he is actually in combat with the 
Mosquito. If he thinks he has a bomb- 
er and winds up with a fighter on his 
hands, he can really be in for a tough 
time. 

The first 22 months of war saw no 
combat plane bearing the long-re- 
spected name of De Havilland on the 
R.A.F.’s plane roster. After the re- 
sults of the debacie in France had 
been tallied, the types of aircraft that 
England would need in the future were 
laid out. It was determined that the 
heavy-bomber and fighter program 
would absorb most of the Empire's 
metal allocated for aircraft. There 
would, however, be need for an “in- 
fielder”—-a ship that could be modified 
to do a little of everything. This ship 
would have to be produced in quan- 
tity, and without upsetting the supply 
and labor schedule of the fighter and 
bomber program. 

De Havilland provided the miracle. 
Wood was the great untapped mate- 
rial, and woodworkers were the major 
undrained labor pool. Furthermore, 
this applied to the entire Empire 
Canada, India, Australia, and New 
Zealand all could turn out complete 
Mosquito airframes. The great Pack- 
ard works, augmenting and even sur- 
passing native British production, were 
capable of powering the Empire's 
Mosquito output. 

The featherweight fuselage is as 
close to the true monocoque or stressed- 
skin structure as has ever been attempted 
in a military airplane. The problem of build- 
ing an airplane fuselage is to build not only 
a strong structure, but also a rigid one. In 
metal aircraft, this problem is solved by 
building a series of bulkheads, connecting 
them with stringers, and then covering the 
entire surface with a metal skin. Earlier 
all-wood airplanes, like the immortal Lock- 
heed Vega (Wiley Post’s “Winnie Mae" was 
one), followed a similar system, but used 
prebent wood members and a steam-molded 
plywood skin. 

The Mosquito’s fuselage is made of stand- 
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ard veneer, built up into plywood on either 
side of a balsa core. Since balsa has virtual- 
ly no structural strength of its own, the 
wood veneer, usually spruce, birch, or ma- 
hogany, actually carries the stress. The 
balsa merely stabilizes the plies, spacing 
them apart—in effect turning the entire sec- 
tion into one continuous box spar. 

The wing is a one-piece full-cantilever 
structure, built up of two box spars. These 
consist of spruce flanges on a birch connect- 
ing web. One of the factors that cut down 
top-bracket performance on metal-skinned 
airplanes is a phenomenon known as “tin- 
canning,” the waving of metal between the 
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Two men fight the plywood terror. The pilot flies 
the plane and, in the fighter versions, operates 
the machine guns. The second man serves as navi- 
gator, flight engineer, radioman, observer, and (in 
the bomber versions) bombardier. He's a busy man 
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rivets, caused by the native elasticity of thin 
sheets of light aircraft metal. This par- 
ticularly affects the highly curved upper 
surface of the wing, impairing lift and pal- 
pably increasing parasite resistance. Ply- 
wood, properly reinforced, does not “tin- 
can.” 

The lower surface of the wing is a simple 
sheet of plywood, glued and screwed to the 
ribs. These are also simple units—single 
plywood blanks, spruce-edged. The upper 
surface, however, is a double plywood skin, 
separated by hardwood spacers which turn 
the entire stress-bearing upper surface into 
a series of box spars for great strength and 


DECEMBER, 1943 


\ 


» AILERON 


“ 


aN 


FORMATION- 
KEEPING UGHT 


NAVIGATION LIGHT ss 


absolute stiffness. The ailerons are of con- 
ventional metal frame, sheet-alloy covered. 
The slotted flaps, or air brakes, are of plas- 
tic-plywood like the rest of the ship. 

The Rolls-Royce XXI engines are mounted 
in welded-steel tube mounts, bolted to the 
front spar. Radiators are installed in the 
leading edge of the wing, between the en- 
gine and the fuselage. Self-sealing tanks 
are installed according to the military use 
of the plane. 

The full fighter version, used as both 
night and attack fighter, has four .303 cali- 
ber machine guns in a flat arrangement in 
the ship’s nose, (Continued on page 222) 
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Above, a 30-ton core of solid rock 
cut at the Zenith iron mine, at Ely, 
Minn. At the right, the rock corer, 
shown resting on a wooden stand, has 
been lifted out of the hole it has 
just drilled to allow the core puller 
to be sent down. Before it can be 
pulled, a core must be either wedged 
or dynamited loose from its base 


He Bores Bigger Holes 


HOW A CALIFORNIA ENGINEER SOLVED A PROBLEM 
AND REVOLUTIONIZED METHODS OF DEEP MINING 


By ANDREW R. BOONE 
Drawing by B. G. SEIELSTAD 


N EARTH-GNAWING machine that con- 
A tains within its cylindrical metal hulls 
all the equipment necessary for eating its 
way through solid rock is reshaping the art 
of mining. Already the machine has chewed 
two deep holes opening new shafts into Cali- 
fornia and Minnesota mines, and today, 1,000 
feet below the earth’s surface at Hurley, 
Wis., it is cutting a mine shaft down toward 
the 3,000-foot level of an operating iron 
mine. So quietly has this coring device been 
developed that few outside the mining busi- 
ness know of its existence. 
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Most core drills, turned from the surface 
by long shafts, take samples measuring only 
a few inches in diameter and can probe 
only to limited depths. This rock eater, in- 
vented by Branner Newsom, a California 
mining engineer, knows no limits. Suspended 
by steel cables, it can push down as deep 
as mines can be operated. Anchored against 
the smooth wall of the hole it digs, the rock 
corer and a companion lifting device gulp 
up great columns of the hardest rock in 
chunks 16 feet long and 514 feet thick. 

For the first time in mining history, ex- 
plosives are not needed to sink large shafts. 
An inexpensive wooden superstructure pre- 
vents the power end of the corer from 
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turning when the cutting tube first begins to 
grind its way into the surface. When the 
entire machine is buried up to its head, the 
operator screws six jacks into the earth to 
prevent the power cabin from turning. By 
means of a screw mechanism he adjusts the 
weight of the drill on the bottom, starts the 
100-horsepower electric motor whirring, and 
continues drilling. 

Operating this borer is very much like 
whirling a glass tumbler upside down in a 
bucket of lard. Pressing down firmly, you 
turn the tumbler until it has cut a core. 
Then, if the lard is chilled to resemble hard 
rock, you remove the tumbler, send down a 
tin can whose sides have been cut into strips 
which may be forced inward near the bot- 
tom of the lard core, and lift it out. 

A motor that turns at 1,750 r.p.m. is 
geared down to turn the drill at 52 r.p.m. 
During the drilling, a single operator stands 
alongside the motor, where he pays close 
attention to the controls consisting of a 
starter button, an ammeter, a mechanism 
that regulates the weight of the cutting shoe 
against the bottom, and @ box containing a 
quantity of chilled gray iron shot. 

The cutting shoe, a 1% -inch-thick ring 
that is welded to the lower rim of the core 
barrel, is softer than the iron pellets, which 
measure 3/32 of an inch in diameter. By 
pulling a lever, the pellets are fed down the 
outside of the core barrel from which they 
work their way to the lower edge of the 
shoe; there they become embedded in the 
lower edge of the toothed cutter and take 
up their job of scraping and abrading the 
rock. Powered by a short shaft, the barrel 
turns with the teeth, eating away a circular 
slot two inches thick around the standing 
core. 

When the core has been cut to the desired 
depth, and the water and cuttings have been 
bailed out, the operator descends to the 
bottom in a small bucketlike container. He 
drives a 75-pound bull wedge between the 
core and side wall, or lowers to the bottom 
of the slot a specially designed time bomb 
containing a small charge of dynamite. 
When wedged, the core tilts to one side, 
snaps loose at its base, and then settles back 
to vertical after the wedge is removed. 
Dynamite shears the standing column by 
suddenly forcing it sideways. The explosion, 
however, sometimes shatters the rock, and 
is the less preferred method of breaking the 
core loose. 

Now the core puller is sent down. This 
ingenious device consists of outer and inner 
shells. Only the outer shell is attached to 
the hoisting hook, and when lifted it causes 
the gripping dogs of the inner shell to grasp 
the core. Pressure is released automatically 
when the core is rested on the ground. 
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If a mine owner should want to change 
the shape of the hole to square or rec- 
tangular, three men, one on each platform 
of a triple-platform lift, descend into the 
hole with air drills and bore to the desired 
depth rings of holes that slant upward. A 
huge bucket whose capacity equals the 
amount of rock to be blasted is lowered and 
sealed against the walls by an inflated 
rubber tube. An electric switch is closed, 
the shattered rock falls, and the bucket is 
hoisted to the top, where it is emptied. The 
process is repeated throughout the length 
of the shaft. 

Newsom started developing his remark- 
able machine 10 years ago in the limestone 
district of southern Indiana, where he was 
engaged to quarry building stone. His com- 
pany desired to quarry out a block 100 
feet square, but overlying the limestone was 
30 feet or so of roughtop which had to be 
blasted off before workers could get at the 
valuable rock below. 

Newsom contracted to separate the rough- 
top from the stone by wire-sawing, a process 
he had studied in Europe several years 
earlier. To anchor the wires, though, it was 
first necessary that he drill at one corner a 
hole 50 feet deep and three feet in diameter. 
Unable to purchase or rent a drill, he quick- 
ly contrived a crude model from glue, card- 
board, spools, and dowel pins, and found at 
near-by Indianapolis a machinist who could 
produce the finished job. So well did the 
apparatus work that it completed the hole 
without serious mishap, and shortly there- 
after Newsom returned to California con- 
vinced that by making a few changes he 
could core holes of any size to any depth. 

Those changes proved many and complex. 
His original Indiana machine was powered 
by an electric motor which was connected, 
by means of a cable and bull wheel, to a 
lengthening shaft extending from the sur- 
face to the drill. Bearings made from rail- 
road ties and placed at 10-foot intervals 
kept the shaft from whipping in the hole. 
But long shafts, whipping like angry ser- 
pents, could not be expected to prove feasi- 
ble in deep holes. 

Soon he encountered a mining problem that 
inspired him with the answer he was seek- 
ing. Deep in the Idaho-Maryland mine in 
Grass Valley, Calif., gold ore was being 
broken down and hauled a mile, then lifted 
up a 1,100-foot shaft. To Errol MacBoyle, 
president of the company, Newsom offered 
what seemed like a wild idea. “Why not,” 
he asked, “sink a new shaft right down to 
where the mining’s going on? We can bore, 
and no blasting required. You'll save two 
miles a day for each shift and a mile haul- 
ing every load out.” 

Intrigued by the idea, MacBoyle authorized 
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Newsom to proceed 
with the plan. New- 
som considered many 
ideas for the kind of 
machine he needed, 
finally discarding all 
Save one: a power 
plant connected by a 
short shaft to the 
drill, and both to be 
completely buried in 
the earth. Soon he 
assembled the ma- 
chine, and, in the 
face of doubting 
miners, locked him- 
self in the operator's 
compartment and 
started the 40-hp. 
motor whirring. 
For 21 months 
Newsom labored on 
that hole, driving 
through abrasive 
gabbro, swelling 
gouge, blocky ser- 
pentine, and firm 
serpentine. Some- 
times he cored only 
a foot or two during 
three shifts. Once 
the bit bored 16 feet 
in a day’s run. But 
at last he landed 
1,125 feet down, dem- 
onstrating to miners 
everywhere that he 
actually could do 
what he had prom- 
ised to do—“eat” his 
way into a gold mine. 
It wasn’t long be- 
fore another mining 
company, Pickands, 
Mather & Co., wanted 
to know if he would 
core a dual-purpose 
ventilating and hoist- 
ing shaft 1,206 feet 
down to the four- 
teenth level of their 
Zenith iron mine on 
the Vermillion Iron 
Range at Ely, Minn. 
This one, however, had to be slightly larger 
than the California hole, about 515 feet 
across. Again redesigning his machine to 
handle the larger job, Newsom started bor- 
ing. And again, as in Grass Valley, the drill 
chewed through all kinds of rocky forma- 
ti.us, including the toughest to be found 
anywhere—-greenstone and chert. The drill 
slowed down on this, sometimes descending 
only six inches an hour. But it made the 
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Branner Newsom, California mining 
engineer and inventor of the rock- 


on the cable causes the inner shell 


to grip the core rhe 
been lifted to th to the 
released from the 
resting it on the 
ground and thus relieving the ten- 
sion on the cable. 


old-timers around 
Ely rub their eyes as 
the graveyard of 20 
and 30-ton green- 
stone cores grew 
day by day. In a few 
days less than seven 
months, Newsom’s 
machine had cut its 
way down to the 
1,206-foot level. 

This success 
brought other inter- 
ested miners to New- 
som'’s door. Would 
he risk his hard- 
won reputation on a 
3,000-footer? The 
answer is in the 
making at the Cary 
iron mine, on the 
outskirts of Hurley, 
Wis. Already the 
machine has driven 
a 514-foot hole a 
little over 1,000 feet 
toward its destina- 
tion. If and when it 
lands, powder men 
will blast down the 
walls to form a 19 
by 26-foot shaft. 
Thereafter the mine 
hoist will lower min- 
ers close to the ore 
body instead of land- 
ing them some dis- 
tance away. Boring 
will save both time 
and ore, for in the 
blasting method, 
which shatters near- 
by rock, a tremen- 
dous shaft pillar, re- 
sembling a huge 
subterranean pyra- 
mid, must be left to 
provide strength 
around the shaft. 

Now that he has 
tested the submerged 
drill in three success- 
ful ventures, New- 
som contemplates 
adding more power, building heavier and 
larger equipment, and aiming at deeper ob- 
jectives. He’s convinced he can build a 
machine to take cores 20 feet thick. 

He would like, too, to try sinking two 
shafts simultaneously, one to carry fresh 
air down, the other to bring foul air out. 
A single derr:ck could swing the machine 
from one hole to the other while clean-up 
and core-lifting proceeded. 
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advice on landings, clothing, shelter, 
heat, food, water, and signals to rescu- 
ing planes. Besides dispelling some 
imaginary terrors of the north, such 
as the fear of freezing while asleep, 
it gives instructions for avoiding the 
real dangers and hardships of frost- 
bite, snowblindness, carbon-monoxide . 
poisoning, and insect pests. Hungry 
airmen will be grateful for the sec- 
tion picturing edible plants, fowl, and 
animals. Tips on using plane parts for 
skis, and tires for rafts, enable flyers 
still to “travel by plane.” 
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FLOTATION BAGS carried by land planes in 
flights over water are now ejected and inflated in 
less than a minute to keep the craft afloat after 
crash landings. A _ water-sensitive device de- 
veloped by Walter Kidde and Company operates 
the valves of carbon-dioxide cylinders which open 


~ hatches, throw out the bags, and inflate them 
the instant a plane touches the water. O. W.I. 
¢ photo at left shows bags for a big bomber. 





AN ITALIAN GUN 
knocked out during 
the Allied conquest of 
Sicily is shown above, 
being examined by 
two American sol- 
diers. This self-pro- 
pelled, 96-millimeter 
gun was worsted in 
an artillery duel. Cap- 
tured Italian weapons 
proved to be inferior 
in make and perform- 
ance. This one, along 
with many more, will 
contribute to the Axis 
junk heap that grows 
wherever the Allies 
take over. 


ANTI-INVASION GUNS mounted in Britain would 
riddle any enemy motor or torpedo boats support- 
ing an attempted landing. These six-pounder coast- 
al-defense guns, just off the secret list, have twin 
guns mounted in turrets with a 360-degree traverse. 
Below, British workers align the horizontal sights. 


The exterior of the turret of a British twin six-pounder gun 
is seen below. This coastal-defense weapon first battered 
the enemy at Malta, when Italian troops carried by torpedo 
boats and E-boats attacked Valletta Harbor in 1941 


TORPEDO TUBES mounted in wa- 
terside fortifications have been tried 
out by the Germans as an addition 
to their defenses on the coasts of 
Europe. Nazi military experts claim 
that the torpedo is a more effective 
weapon when fired from the land 
than when released by a plane or 
ship. 
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Plane News 


BULLETPROOF GLASS manu- 
factured in England guards 
crews of American bombers on 
their daring raids over Ger- 
many. At the right, members 
of the crew of a Flying Fortress 
are being shown a specimen of 
the steel-stopping window ma- 
terial by workers at the British 
factory where it is made. Later, 
the glass workers repaid the fly- 
ers’ visit by going to an eirfield 
of the U. S. Army Air Forces 
and seeing their handiwork in- 
stalled on the big Boeing bomb- 
ers which are hammering at the 
Nazi war machine in Germany 
and the occupied countries 


NEW MUSTANG. Powered by the new 
Packard-built Rolls-Royce Merlin engine, 
the latest version of the North American 
Mustang fighter reaches new heights as es- 
cort for the high-altitude heavy bombers of 
the U.'S.A.A.F. A_ two-speed, two-stage 


supercharger furnishes the air compression 
needed by the engine in the rarefied atmos- 


phere more than five miles up. The 1,520-hp. 
engine drives a constant-speed, four-blade 
propeller. The ability to fight “upstairs” in 
the realm of the German Focke-Wulf 190 is 
a startling departure for the P-51, which 
won its fame by its amazing performance 
as a fighter and fighter-bomber at medium 
and so-called “zero” altitudes. 





A NOSE TURRET, electrically operated and _ rets in the tail, belly, and atop the fuselage, 
mounting two synchronized-firing .50 cali- plus waist guns, the new armament gives 
ber machine guns, adds to the already for- the Liberator flexible fire power to meet 
midable fire power of the Consolidated attack from any direction. The photograph 
Vultee B-24 heavy bomber. With other tur- above shows how the new turret looks. 


HAVOC’S GUNS. The young woman in the photograph 
at the right, so becomingly draped in a scarf formed by 
a belt of machine-gun cartridges, is one of the girls who 
check the armament of A-20 attack planes at a Douglas 
plant in California. Behind her is the nose of a Havoc 
with its four .50 calibers ready for a burst at the 
Luftwaffe. 


FANGS FOR THE FORTRESS. Nazi fighter pilots who 
try swooping in head-on at our B-17’s will get a warm 
reception from the two .50 caliber machine guns carried 
in new frontal positions on the big Boeing bombers. Re- 
cent tactics of the Luftwaffe dictated the placing of the 
guns, which, with 11 more in other positions, give the 
Fortress its sting. 
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ONE-MAN RAILROAD. Over this 
homemade, 527-foot logging railroad 
Elbert M. Smith, 78-year-old farmer 
of East Lempster, N.H., hauls logs 
from his 40-acre timber tract across 
a swamp to his back yard. Rails are 
two-by-five pieces of fir mounted on 
piling and cribbing; the car is home- 
made with ball-bearing steel wheels 
bought at a machine shop: the motive 
power is supplied by an old winch (at 
right), which was salvaged from a dump 


SLIP-PROOF SCREWS marketed by the Wil- 
Son Mfg. Corp., of Chicago, employ two threads 
of different pitches to give permanent tightness 
and rigidity to joints. When a screw has been 
driven, the end is broken off and the hole sealed 


BETTER REFLECTORS for Novy searchlights 
are being produced by the Superfinishing 
process developed by the Chrysler Corporation 
for polishing automotive bearings (P.S.M., Jan. 
‘41, p. 127). At left, a reflector is being tested 





COUNTING JEWELS of pinhead 
size is no tedious chore with the in- 
genious device illustrated below. 
Used at the General Electric plant 
at Lynn, Mass., in the preparation 
of jewel bearings for aircraft in- 
struments, it consists of a small 
tray containing 1,000 tiny holes. 
Jewels are dumped in the tray, and 
a gentle rocking causes one to fall 
into each of the holes. When all 
holes are filled, a slide is pulled and 
the 1,000 jewels fall into a bottom 
tray. A gallon jug would hold 
550,000 of these jewels. A pound 
of them would cost $25,000. 


WORLD'S LARGEST four-bladed propeller is this 
hollow-steel-blade, Curtiss-Wright job designed for 
giant multimotored planes. Sixteen feet eight inches 
in diameter and weighing near 800 pounds, it em- 
bodies electric controllable pitch, constant-speed 
operation, and full feathering. 


DIESEL ENGINES 
now furnish the mo- 
tive power for our 
famous M-4 medium 
tanks and M-10 tank 
destroyers (self-pro- 
pelled mounts for 
three-inch high-ve- 
locity guns). In the 
photograph at the 
left, Army mechan- 
ics are placing a 
General Motors Die- 
sel in a land battle- 
ship. Diesels bring 
to the battlefield the 
same advantages 
that recommend 
them in peacetime 
industrial uses. 
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NEW IDEAS FROM 


A POSTWAR CARGO PLANE, equipped 
with winches, ramps, and a hinged fuse- 
lage tailpiece that opens and shuts like a 
door has been designed by William van 
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Zelm, of the Glenn Martin Co., to expedite 
the handling of aerial freight. A tricycle 
landing gear holds the plane level while, 
through the hydraulically raised door, the 
winches pull the freight up the ramps and 
into the fuselage. Supported by jacks, the 
ramps can run to the ground or to a truck 


INFRARED RAYS are sug- 
gested by Quinter E. Ba- 
shore, of Covina, Calif., as 
a means of protecting 
plants, especially those of 
the citrus group, from frost. 
Instead of smudge pots 

expensive to operate be- 
cause they must heat a 
large volume of surround- 
ing air—Bashore advocates 
infrared lamps, whose rays 
can be thrown directly on 
the plants themselves. It is 
his belief that this protec- 
tion will make possible the 
growing of citrus crops in 
more northerly climates. 
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THE INVENTORS 


A LIFE PRESERVER devel- 
oped by John Norred, of 
Chicago, Ill., covers the 
wearer's entire body and 
makes it possible for him, 
by means of the valve 
through which he breathes 
in fresh air, to exhale into 
the interior of the suit 
and thus increase both his 
warmth and buoyancy. 
Made up of sections that 
can be quickly put on and 
are held together by rein- 
forcing waterproof con- 
nections, the suit is also 
fitted with outlet valves in 
the mittens and hips. 
These are connected by 
rubber tubes to the lower 
sections of the trouser 
legs and can be operated 
independently to permit 
the escape of cold air and 
admit warm air from the 
torso of the suit. 








PACKING LOBSTERS so that 
they will stay alive for weeks 
can now be done with a card- 
board or cellophane container 
which, after being partly filled 
with water, is given a needle 
injection of oxygen through a 
soft-rubber one-way valve. 
Enough oxygen is put into the 
container to raise the pressure 
from three to 40 pounds. The 
idea comes from Joseph Mac- 
donald, Winchester, Mass. 


PAINTING upper outside 
sections of a house from 
the safety of an attic or 
upstairs window can be 
accomplished with this 
wooden paintbrush holder 
designed by Gilbert T. 
Waldron, of Peekskill, 
N. Y. The brush is fric- 
tionally held in a groove 
in the top section of the 
holder, which, being con- 
nected to the holder han- 
dle with a wing nut, can 
be adjusted to any angle. 
The handle consists of two 
three-foot lengths, one tel- 
escoping into the other. 
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Bombsight Solves Problems 


GEOMETRY AND BALLISTICS GIVE IT ITS DEADLY ACCURACY 


By ALLEN RAYMOND 
Drawings by STEWART ROUSE 


OW does it happen that an American 

bombardier, crouching in the Plexiglas 
nose of a Flying: Fortress or Liberator 
traveling above 200 miles an hour four or 
five miles above the earth, can drop a bomb 
with unerring precision on an enemy power 
house or moving train? The answer lies in 
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precision bombing—a miracle of this war. 

It is a miracle of mechanics and of human 
ingenuity, involving long research and ex- 
periment in such fields as higher mathe- 
matics, ballistics, electrical engineering, 
aeronautics, and optics. But the problem of 
how to bomb ground objectives precisely 
from high altitudes has been solved by 
American engineers to an extent not ap- 
proached in any other country. It has been 
solved by the constant improvement of 


Precision bombing is a complex geometrical problem in 
three dimensions. The drawing below shows the factors 
involved. Altitude and distance have been reduced tre- 
mendously for clarity. Actually, the target would be 
barely visible to the naked eye from bombing height 
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Jap sailors (in circles) duck as a stick of bombs from a Con- 
solidated Liberator bomber falls near the bow of a 1,500-ton 
transport. The photograph was taken from another B-24, which 
sent the enemy ship to the bottom with a well-directed salvo 


bombsights throughout the last decade; by 
the creation of automatic pilots and fire- 
control devices; and by the training of men 
to use these machines. 

Three basic problems had to be solved be- 
fore precision bombing became a practical 
method of warfare. One was the compilation 
and application of all the data needed to plot 
a falling bomb’s trajectory. One was the 
stabilization of the line of sight, or the bom- 
bardier’s aim, from a speeding, unstable 
platform. The third was the development of 
an automatic fire-control, or release, mech- 
anism to take the inevitable margin of 
human error, as far as possible, out of the 
bombardier’s operations and guide the bomb 
exactly to the target. 

Consider the factors involved in these 
problems. The first and most obvious is that 
the bomb's trajectory has to be plotted from 
a sky platform traveling too fast for human 
computations of firing data, subject to move- 
ments upward, downward, and sideways, as 
well as forward; rolling and pitching like 
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a ship at sea about three axes, two 
of them horizontal and one verti- 
cal. 

What forces bear on the bomb’s 
trajectory from such a platform? 
Three major ones have to be cal- 
culated accurately, before a bom- 
bardier can have any idea where 
his missile is going. One is inertia. 
One is gravity. The third is wind 
resistance. All three are working 
simultaneously upon that missile, 
causing the bomb to fall toward 
its mark in a steepening arc. 

Inertia may be considered the 
first of these forces, since no ex- 
plosive drives a bomb as a shell 
would be fired from a cannon. It 
is simply dropped from a rack. 
When dropped it is traveling for- 
ward just as rapidly as the plane 
which it leaves. Only graduaily, 
as the bomb travels toward its ob- 
jective, is this forward speed cut 
down, so that when it reaches the 
earth it is not far behind the air- 
plane from which it fell. 

Gravity is carrying it down- 
ward. Air resistance is acting 
upon it. lessening both its hori- 
zontal velocity and the downward 
acceleration due to gravity. Wind 
resistance is also bearing upon it, 
but this is simply a directional 
heightening of air resistance. 

With these three basic forces at 
work on his missile, a bombardier, 
or his automatic bombsight, or 
both, must calculate the amount 
of time it will take a bomb to fall 
to earth, from its point and altitude of re- 
lease to its target. 

How fast does a bomb travel? A free-fall- 
ing bomb, from a stationary platform, will 
fall, theoretically, 16.1 feet per square of the 
number of seconds involved in its downward 
course. In 10 seconds, it will travel 16.1 times 
100, or 1,610 feet. In 37 seconds it will fall 
16.1 times 1,369 or 22,040.9 feet. A great 
deal of high-altitude, precision bombing is 
done from about this height. 

Leaving the rack, the bomb is traveling 
forward at the speed of the plane. If the 
plane is traveling 200 miles an hour, the 
bomb will move forward, theoretically, 294 
feet while dropping only 16.1 feet in the first 
second. In the next second it will fall 48 
feet, (16.1 times 4) and would still be mov- 
ing forward 294 feet, were it not for air or 
wind resistance. 

Consider first merely the wind. A 30- 
mile-an-hour wind, dead on the nose of an 
airplane, slows down its ground speed, while 
a 30-mile wind right on the tail accelerates 
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it. What the wind does to the plane, it does 
to the falling bomb. 

One of the functions, therefore, of the 
American bombsight, which is the bombar- 
dier’s mechanical brain or lightning calcula- 
tor, must be that of a ground-speed meter. 
It has to make corrections for the “trail,” or 
lag of the bomb, behind the airplane’s speed. 
In practice, data on this trail is given to the 
bombardier in the form of a mathematical 
table, by which he sets his sight. 

Since winds, however, do not always blow 
directly on the nose or tail of a speeding 
bomber, but often at angles to or directly 
across its ground track, the bombsight also 
must be able to correct the bombardier’s aim 
for this “cross trail” of a bomb falling side- 
ways from the track of the plane, but in 
prolongation of its axis, as well as forward 
at a lessening speed and downward in con- 
tinuous acceleration. 

The bombardier is pitching the bomb 
toward the target as a pitcher throws a 
curve across home plate, but he is pitching 
with plenty of mechanical aid. 

No new complication sets in when the 
trajectory of that bomb has to be calculated 
on a moving target, such as a railroad train, 
instead of a stationary one, such as a power 
house. 

All the factors are the same, and they will 
be unchanged in principle regardless of the 
direction of the wind or motion of the target. 
Further, a combination of wind and target 
motion does not complicate the basic picture 
or require any new settings. After the set- 
tings for trail and time of fall, the bombsight 
is concerned only with the resultant closing 
speed and direction of the airplane with 
respect to the target, and is not interested 
in the causes of the relative motion. All the 
bombardier actually has to do is to track 
that moving target through the cross hairs 
of his telescopic sight, and the machine 
makes the necessary calculations auto- 
matically. Maneuvering targets, like ships 
at sea, may evade slightly the downward 
path of a single sighted bomb. Pattern 
bombing will take care of this. 

All efforts to control the flight of a falling 
bomb, so that it may be curved from bomb 
rack to target over a predetermined dis- 
tance in a predetermined amount of time, 
will fail, of course, without mechanical 
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means of stabilizing the line of sight—or the 
bombardier’s aim—during the few precious 
seconds of the bomb run, and of stabilizing 
the course of the plane as well. 

The airplane, of course, no matter how 
skillful its human pilot may be, is capable of 
many movements, besidesits forward course, 
to throw off the aim of the bombardier. It 
may be bounding upward, or dropping into 
a wind pocket. It may be rotating on up- 
ward, sideward, or forward axes by a few 
degrees. Every such degree will throw off 
the accuracy of the bombardier’s aim. 

A single degree of oscillation by an air- 
plane, during a bombing run at 25,000 feet 
altitude, will throw the bomb 425 feet from 
its correctly plotted bullseye. An oscillation 
of three degrees would throw the bomb 1,275 
feet from its mark. U.S. airmen have found 
out that their planes are apt to swing at 
least three or four degrees in some direction 
during a bombing run, and swings of 15 de- 
grees on an axis are not uncommon. 

It is under such conditions that the bomb- 
sight has to be balanced, so that the aim of 
the bombardier may be as independent as 
possible of the swaying plane. To obtain the 
necessary stabilization, American bomb- 
sight inventors experimented first with 
pendulums, and then went on to the use of 
gyroscopes, now electrically driven. A per- 
fectly driven rotor, untouched by outside 
forces, will main- (Continued on page 212) 
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Modern aviation is changing our ideas of No flat map gives a true picture of the earth's 
the world we live in. To represent the surface. In Mercotor's projection, used in most 
earth of the Air Age, elobes are much maps, meridians ore drawn parallel to each other 
} . . ‘ and porallels of latitude are spaced farther apart 

more accurate than flat maps. A _ recent b th of th ong 
77; } Mi Moder Art @s you go north or south of the equator. the re- 
exhi mut at ibe Museum of Modern Art,  sutt is an increasing distortion toward the poles. 
in New York City, use d globes of many Greenland, merely a lorge island on the globe, as- 


kinds to shou ‘Airways to Peace.’’ sumes continental proportions on a Mercator map 





















GREAT-CIRCLE COURSES are explained by 
and plane. Select any two points on the surface of the 


this globe 


globe and shift the plane so that it will bisect the globe 
along a line including the two points. That line will be 
the shortest distance between them—the airman’'s route 


DIGGING TO CHINA through the center of the earth 
from the U. S. is not practical, the globe at the right 
proves. Through peep holes ot the principal cities you 
can see their ‘‘antipodal points San Francisco, for in- 
stance, is opposite the Indian Ocean near Madagascar 


The world turned inside out: that's what you see when you step inside this cut-away globe 
built in the museum workshops. Land masses represented on the inside of the 15-foot 
sphere make it much easier to visualize the relationship of the various continents than wit 


an ordinary globe that must be turned. It is especially valuable for showing how Europe, 
Asia, and North America are grouped cround the North Pole, a key fact in the Air Age 


NEW AND OLD globes 
cre here compared. The 
big one is the 50-inch 
sphere that usually is 
found beside President 
Roosevelt's desk in the 
White House. Prepared 
for use in mapping the 
strategy of global war, 
it is the largest and 
most up-to-date globe 
of its kind and bears 
17,000 place names. Its 
scale is 1/10,000,000 
the size of the earth. 
The smaller globe is a 
copy of the oldest in 
existence, one made by 
Martin Behaim in 1492. 
Pre-Columbus, it shows 
only one ocean, the At- 
lantic, and there is no 
North or South America 
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TOOLS OF VICTORY 


A POPULAR SCIENCE reporter takes you to the flaming 
furnaces of ‘’Victory Valley,’ where iron ore is converted 


into the raw material of tanks, guns, and fighting ships. 


By ALDEN P. ARMAGNAC 


OWERING 225 feet skyward from its 
| bem e foundation, one of the largest 
blast furnaces in the world now swells 
America’s war production of iron and steel. 
Recently erected near Pittsburgh, Pa., for 
the Government's Defense Plant Corpora- 
tion, it represents just about the last word in 
ultramodern design. Push buttons control 
the entire system for feeding its capacious 
maw—with 5,500 tons daily of iron ore, coke, 
and limestone, which it transforms into 
1,330 net tons of metallic iron. A purifying 
system of a new type cleans the gas liber- 
ated during smelting, which serves else- 
where as fuel, while dust reclaimed from 
the gas goes back into the furnace. 

How steel is made, all the way from the 
raw materials to the finished product, may 
be seen in this and other near-by plants of 
the Carnegie-Illinois Steel Corporation, a 
U. S. Steel subsidiary. Through its courtesy 
and with necessary War Department per- 
mission, fascinating highlights of the proc- 
ess are described and illustrated here from 
first-hand observation—a number of them, 
it is believed, for the first time. 

Act I, scene 1 takes place in what might 
be a Hollywood movie setting—a subterra- 
nean passageway near the new blast furnace. 
A single track occupies the center of the 
tunnel. At your left, a panel twinkles like 
a Christmas tree with blue, red, amber, and 
green indicator lights, interspersed with con- 
trol buttons of silvery metal. On your right, 
your eye follows a long row of bins with 
hand levers at their spouts. At the ear- 
blasting sound of a whistle, you jump out of 
the way of an open electric rail car with a 
red headlight. A “larry car,” they call it. 

Its operator grasps the counterbalanced 


hand levers, and a stream of ruddy iron ore 
pours into a hopper on the car, until a 
weighing dial shows that enough has been 
loaded. Then the car rumbles along to the 
control panel. A click of a safety release 
indicates that a furnace-charging car, or 
“skip,” is in a pit below. Now the larry-car 
operator turns a handle, and the pile of ore 
drops into the skip. Then he taps a large 
button labeled “Skip Start.” The loaded 
skip shoots upward and out of sight. Other 
loads follow, until a red light on the panel 
indicates a full charge. 

Above ground, you can watch the four- 
wheeled skips ride to the top of the blast 
furnace on one of the world’s steepest rail- 
ways, pitched only 10 or 15 degrees from 
the vertical. Two skips serve each fur- 
nace, dumping their contents into it through 
a pair of cones or “bells.” These serve as 
an air lock to prevent escape of gas. Their 
shape also helps to distribute the load even- 
ly, until the furnace is filled from top to bot- 
tom with a reasonably uniform mixture of 
about three parts of ore, two parts of coke, 
and one part of limestone. A fourth essen- 
tial ingredient—hot air injected near the 
bottom—puts the “blast” in a blast furnace. 

To provide this hot air, burning gas and 
air pass alternately through checkerwork 
flues in huge “stoves,’’ each one nearly as 
large as a blast furnace itself. When the 
brickwork of one stove is scorching hot, the 
gas is turned off, and blowers direct air 
through it to the furnace. By the time it 
cools appreciably, another stove is ready to 
take over the “‘fireless cooker’ process. The 
blast entering the furnace is hot enough to 
make wood burst into flame. 

A fire that never goes out, except in case 
of a prolonged shutdown, burns within the 
massive firebrick lining of a blast furnace’s 
steel shell. Coke, fired by the hot-air blast, 
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Molten iron, fresh from the blast furnace which has extracted it from the ore, pours into a huge open- 
hearth furnace where it will be converted into steel. The giant ladle spills the glowing liquid into a 
portable trough that guides it through one of the five charging doors. (Photo courtesy U.S. Steel Corp.) 


provides the fuel. Its gases also extract 
oxygen from the iron ore, leaving molten 
iron, which drips downward through the 
charge and collects in a pool at the bottom. 
Limestone melts to form a free-running 
flux, scavenging impurities from the ore 
and coke, and floating on top of the iron. 
By drawing it off through an outlet above 
the level of the iron, about every two hours, 
this slag is easily removed. Crushed or 
granulated, it makes an excellent land-fill 
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material, railroad-track ballast, and concrete 
ingredient. 

Squinting into the hearth through a small 
observation port, a blast-furnace expert, 
called a blower, judges when the molten iron 
is ready to tap. This spectacular operation 
takes place every five hours, on the average. 
Like the removal of slag, it has nothing to 
do with charging the furnace, which is con- 
stantly refilled as the mass within it de- 
scends. (Continued) 
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At the blower’s word, workmen burn out 
the iron that has solidified in the tap hole. 
The incandescent metal appears—first as a 
slow trickle, then as a gushing stream. It 
races across the floor, showering sparks, 
guided by channels of sand. Its destination 
may be a casting machine, where molds on 
an automatic conveyor form it into solid 
“pigs” weighing 50 to 100 pounds apiece. 
More likely, it will be poured into refractory- 
lined ladle cars, and hauled by rail—-while 
still molten—directly to the furnace that 
makes it into steel. 

Just what is the difference, anyway, be- 
tween iron and steel? Crude or “pig” iron, 
just as it comes from the blast furnace, con- 
tains a large percentage of carbon and 
chemical impurities which make it brittle. 
In refining it, the carbon content drops to a 
point within rigidly specified limits; impuri- 
ties go out; and, for special purposes, other 
metals may be added. The result is the 
tough, malleable product called steel. 

tecent figures of the American Iron and 
Steel Institute rate U.S. steel-making ca- 
pacity at 91,000,000 tons yearly—80,000,000 
tons from open-hearth furnaces, 6,000,000 
tons from Bessemer converters, and 5,000,- 
000 tons from electric furnaces. Unlike the 
continuous operation of a blast furnace, all 
these types consume their entire contents 
to make a heat of metal. Which process 
will be used depends largely on the kind of 
ore available. In this country, the ore favors 
the open-hearth method. 

A battery of 11 great furnaces, built by 
Carnegie-Illinois for the Government-fi- 
nanced war expansion program, 
illustrates up-to-date open-hearth 
procedure. Since it takes each 
furnace about 11 hours to make a 
heat of steel, the set of them will 
average about one heat an hour 

Giant oil burners, one at each 
end of a bathtub-shaped hearth 56 
feet long, throw a sheet of flame 
over the contents—molten iron 
from the blast furnace; iron ore, 
which “burns out” or oxidizes part 

f the carbon; scrap steel, which 
further lowers the carbon content 
by dilution; and limestone, the 
irtificial lava which, in boiling, 
brings up the steel through the 
slag to meet the heat of the burn- 


Ultramodern push-button panel used with 
larry cor’ for charging the mammoth 
new blast furnace of the Defense Plant 
Corporation neor Pittsburgh. Ore drawn 
from bins is dropped through a grating 
into the skip cor which will carry it to 
the top of the furnace. Opposite drow- 
ing shows how the blast furnace works 
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ers’ blast. Inserting the enormous bulk of 
solid materials through the five charging 
doors, a Herculean task for men with shov- 
els, has been made easy by modern use of a 
charging machine. Its traveling arm sim- 
ply thrusts a loaded charge box through an 
opened door of the furnace and empties the 
contents within. Molten iron enters by a 
portable spout. Since arriving from the 
blast furnace, it has been blended with other 
batches, in a huge globe or cylinder called 
a “mixer,” to obtain a more uniform content. 

When a three-foot-deep pool of molten 
steel has collected in the open-hearth fur- 
nace, and a final analysis shows it to meet 
the specifications of the order, it is ready 
for tapping. Workers break open an out- 
let, and the fiery stream flows into a ladle 
big enough to hold the furnace’s entire ca- 
pacity of 225 tons. 

In common practice, a crane now picks up 
the ladle, and a valve-equipped hole in its 
bottom pours the steel into ingot molds. An 
innovation at the Homestead plant of Car- 
negie-Illinois is the use of a small, 35-ton 
“basket ladle” as an intermediary. Filled 
from the big ladle, it speeds up pouring steel 
without spurting or spattering, because its 
comparatively low hydraulic head of liquid 
metal permits a much larger bottom open- 
ing. Also, the two-ladle system gives the 
steel a double skimming to free it of any 
remaining slag. 

As in a blast furnace, the bulk of the slag 
has already been eliminated by tapping it 
from a separate furnace outlet, or by letting 
it overflow from the big ladle into a smaller 
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ladle near by. Homestead engineers pride 
themselves upon a system that shunts slag 
to the front and rear of the furnace at once, 
a novelty that hustles away the unwanted 
material at the critical moment of pouring. 

Traveling in pairs on small rail “buggies,” 
the ingot molds that have been filled with 
molten steel get hauled to outdoor yards, 
where the metal solidifies. Then a crane- 
operated “stripper” lifts off the molds by 
their side lugs, pressing down at the same 
time on the ingot if it resists being unveiled 
so abruptly. 

Ingots represent the largest pieces of 
steel that can be handled conveniently by 
cars and powerful cranes. No watch charms, 
they range in size from about 2', tons up- 
ward, depending upon the capacity of the 
blooming or slabbing mill that will shape 
them. 

Because of its brilliant display of fire- 
works, a Bessemer converter probably ap- 
peals to most laymen as the symbol of steel- 
making. Actually its capacity of 10 to 25 
tons of metal does not begin to compare 
with the heat of more than 200 tons produced 
by an open-hearth furnace. But the steel- 
making process in- 
vented by Sir Henry 
Bessemer has the out- 
standing advantage of 
doing its work in a 
matter of minutes in- 
stead of hours. 

Shaped like a pear, 
with a large orifice at 
the small end, the con- 
verter may be swung 
through a wide arc on 
its massive trunnions. 
Tilted over backward 
for charging, it re- 
ceives a ladleful of 
blast-furnace molten 
iron. Then it swings 
upward, while pipes in 
the bottom admit air 
with sufficient force to 
keep them clear of 
metal. Now the air 
blast, which does the 
steel-making, rises to 
a roar. Actually its 
oxygen is burning up, 
or oxidizing, the car- 
bon and other un- 
wanted substances in 
the iron Since this 
simple reaction gener- 
great heat, no 
fuel is required. At 
the height of the 
“blow,” the mouth of 
the converter emits a 


will shape it 


ates 
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Reheated to incandescence in the soaking pit, 
a steel ingot starts for the rolling mills that 
into useful 


heod crane grasps it with its husky tongs 


30-foot jet of flame, visible at night for miles, 
As it dies down, operators on a control plat- 
form called a “pulpit” shift levers that tilt 
the converter forward and downward—to 
empty its steel into a ladle for transfer to 
ingot molds, and to rid it of clinging slag. 

An electric furnace is the steel man’s pet. 
Its heat of a few tons—once about five, now 
from 30 to 100 or more—does not greatly 
exceed that of a Bessemer converter, and 
takes from six to 10 hours to complete, but 
it is some of the finest steel made. Be- 
cause of the extremely precise control of 
temperature and ingredients, electric fur- 
naces are particularly suited to produce 
modern alloy steels. 

Suppose you want steel to make exhaust 
pipes for seaplane engines—one of the 
toughest of orders to fill, because the metal 
must resist the terrific corrosive effects of 
red heat and of salt-water spray. The met- 
allurgist specifies stainless steel, plus tita- 
nium, a comparatively rare metal, in suffi- 
cient percentage to enhance the desirable 
qualities of plain “stainless.” 

Now an electric-furnace man carefully 
figures out the weights of the various in- 
gredients to fill your 
order. There will be 
a considerable amount 
of “selected scrap’’— 
chrome, nickel, and ti- 
tanium steels. Much 
or all of this consists 
of waste metal such 
as machine-shop turn- 
ings recovered in one 
of the maker’s own 
plants, which gives 
him the advantage of 
knowing its exact 
composition. To this 
will be added the prop- 
er quantity of “low- 
met scrap’’—common 
steel of good quality, 
low in carbon, phos- 
phorus, and sulphur. 
The charge may also 
contain some iron ore. 

After the operator 
has raised the elec- 
trodes of the furnace 
—big, round sticks of 
graphite about two 
feet in diameter—a 
charging machine un- 
loads the ingredients 
on the bowl-shaped 
hearth. Then the op- 
erator turns on the 
current, starting at 
low voltage, and slow- 
ly lowers the elec- 


form. An over- 
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THE LANGUAGE 


ANNEALING. Heat-treating to eliminate hard- 
ness and brittleness. 


BILLET. Square or round steel shape rolled from 
ingot or bloom. Smaller than bloom in cross 
section. 


BLOOM. Square-ended shape roiled from ingot. 
Used for reduction to rails, bars, and structural 
beams. 


CASTING. Pouring liquid metal into a mold. 


FLUX. Material, such as limestone, which helps 
to separate smelter slag from metal. 


FORGING. Shaping metal by heating and ham- 


mering. 
HEAT. A batch of molten metal. 


HOT METAL. Iron delivered in molten form to 


a steel-making furnace. 


INGOT. First convenient handling shape for 


steel. (Ingots commonly vary in size from 21/2 
to 20 tons.) 


INGOT MOLDS. Receptacles for shaping ingots. 
IRON. Metallic element smelted from iron ore. 
PICKLING. Cleaning steel with an acid bath. 
PIGS. Small castings of blast-furnace iron. 


PLATE. Wide, flat steel thickness 


from heavy forged plate, such as warship armor, 
to gauges rolled slightly heavier than sheets. 


ranging in 


P. S. '. (or PSI). Pounds per square inch. Used 


to specify tensile strength of steel. 


QUENCHING. suddenly, in 


water or oi!, to harden it. 


Cooling hot steel 


FORGING 
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OF STEEL 


INGOT 
MOLDS 


SHEET. Gauges of wide flat-rolled steel ranging 
between plates ard tin plate. 


SLAB. Flattened shape made from ingot. Used 


for rolling sheets and plates. 
SLAG. By-product of iron and steel making. 


SMELTING. Extracting metal from its ore by 


heating, as in a blast furnace. 


SOAKING PIT. Gas-heated furnace where ingots 
are raised to high, temperature for 


rolling. 


uniform 


STEEL. Refined, malleable alloy of iron and car- 
bon. Content of latter ranges from 0.1% 
(LOW-CARBON STEEL, easily machined) to up- 
ward of 0.85% (HIGH-CARBON STEEL, which 
can be made very hard by heat treatment). 
ALLOY STEELS also contain other metals that 
give them special properties. OPEN-HEARTH 
STEEL, BESSEMER STEEL, and ELECTRIC STEEL take 
their names from the three major steel-making 
processes. 


HOT METAL 


STOVE. Large structure supplying hot air to a 
blast furnace. 


STRIP. Narrow, flat-rolled steel about 1/16 


inch thick. 
TEEMING. Drawing off a heat of molten metal. 


TEMPERING. Heat-treating to impart desired 


hardness and toughness to steel. 


TENSILE STRENGTH. Maximum stress or tension 
that steel can withstand. Ranges from about 
50,000 p.s.i. (pounds per square inch) for soft- 
est steel to 360,000 p.s.i. for watch-spring wire. 





IMBLES ON EACH 
— OF FURNACE 
ED UP DISPOSAL 
SLAG 


OPEN-HEARTH FURNACE ig prin- 
cipal meons used in the U. S. for turning 
iron into steel, accounting for nearly 90 
percent of domestic steel-making capac- 
ty. At the far right, the molten steel 


7 
being poured into huge ingot molds 


toward the charge with the aid of 

small crane. When the electrodes barely 
touch the charge, electric arcs leap between 
and the metal. The operator builds up 
the power to full voltage. Melting spreads 
puddles until the whole 
mass becomes liquid. Distribution of heat is 
believed to be aided by a curious electrical 
circulation of the metal in 
heavy current passing 


then 


from scattered 


phenomenon, 
re sponse to the 
through it. 

Frequent sampling calls for adding small 
amounts of various materials, until the com- 
position is just right and the steel is ready 
to tap. Then, unseen machinery tilts the 
furnace and its whole surrounding plat- 
form. Metal pours from the tap hole into 
1 waiting ladle, which transfers it to the in- 
A typical ingot of electric steel 
veighs seven tons 

Now the ingot, by whichever process pro- 
goes to a soaking pit. Here blast- 


got molds 


uced, 


furnace gas reheats it to incandescence for 
passage through the many rolling mills that 
will reduce it to its final shape. 

Two blasts from a signal 
slabbing mill is calling for 
comes a glowing ingot to buck in vain 
against the mighty rolls—to be flattened 
between them and passed along, bumpety- 
bump, to other rolls that thin it again and 
again. Eventually it may end as coiled strip 
for manufacturing food cans. If the ingot’s 
first stop was the blooming mill, it would 
take on a nearly square cross section, from 
being turned on its side between passages 
through the rolls. It might finally turn out 
as wire. 

Where the home front is concerned, steel 
production is a major event on the war pro- 
gram. Industrial heads have been put to- 
gether to scheme new ways for expanding 
the capacity of the steel mills, and it is pos- 
sible that the output, at present 91,000,000 


horn. The 


metal. Over 
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tons a year, may in the next six months reach 
the staggering total of 96,000,000. Considering 
the daily requirements of steel tonnage, this 
goal is neither extravagant nor surprising. 
Every 24 hours the nation’s war effort calls 
for enough steel to build and equip two giant 
battleships and more than 1,000 four-motor 
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bombers such as the Liberator and Fortregg. 

Four more sigral blasts. “Faster!” Theré’s 
a war to be won—and who knows it better 
than the men in the miles of steel plants 
that light up the Monongahela River By 
night? “Victory Valley,” they call it, amd 
with reason. 


THESE ARE THE STEPS IN THE PRODUCTION OF STEEL 
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HIGHER POWER FROM SMALLER 


ENGINES, EXTRA ROOMINESS, 


AND SIMPLER OPERATION ARE 
SOME OF THE GOALS TOWARD 


WHICH BUILDERS ARE AIMING 





Don't look for a miracle car as soon 
as the war ends. The car makers have 
plans, but they intend first to give 
you a replica of the 1942 model— 
with improvements—the moment that 
they can set up their old tools and 
dies. Alfred H. Sinks, in researching 
this article on postwar cars, not only 
talked to established manufacturers, 
but also saw designers, dealers, air- 
plane makers, and others who are 
planning to enter the automobile field. 
The consensus, with few dissenting, 
was that the first cars will be turned 
out as fast as possible to fill the 
backlog of demand. But after that, 
many war-born designs and materials 
are on the books. How that next new 
car will look—and what it will do 
on the highways—Mr. Sinks reveals 
in this description of cars to come. 











By ALFRED H. SINKS 


Drawings By STANLEY BATE 


HAT will it be like, the next new car 

you buy? The automobile industry 
has given part of the answer. The first new 
cars to roll off the production lines will be 
1942 models, with minor changes. Your 
wonder car of the future will have to simmer 
on the back of the stove while the manu- 
facturers hurry to catch up with the im- 
mediate postwar demand. 

Tools and dies for 1942 models—the last 
made before our automobile plants were con- 
verted to war work—are now in storage. 
Within four to six months after war produc- 
tion slacks off, dies can be moved back onto 
the factory floors, machines can be set for 
automobile parts instead of weapons, and 
cars can begin to roll. To get ready to manu- 
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facture a brand new model might take at 
least a year, and that would be valuable 
time to lose when the floodgates of postwar 
demand for automobiles are opened. 

But after that first new car, then what? 
The whole transportation world is throbbing 
with changes to come. New discoveries 
pouring from laboratories and war indus- 
tries are smashing conventional ideas of 
construction and design, and it is certain 
that they will have tremendous influence on 
automobiles. Designers are even now work- 
ing overtime to bring their plans for future 
cars in line with the latest developments in 
engineering. 

How soon will that next car come? Not 
all are agreed. Within a year or two after 
the war ends in Europe, some independent 
designers declare, you'll be driving cars that 
are mechanical miracles. As soon as the 
Government lets them have the materials, 
say others, or as soon as factory space and 
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machines can be spared from war production. 

On the conservative side stand most of the 
big automobile manufacturers. Dream cars 
will be a long time coming, they insist. 
There will be no revolutionary steps, they 
say; and progress will be evolutionary in 
the future just as it has always been in 
the past. 

Whatever he may tell you, your auto- 
mobile dealer himself is dead set against 
rapid changes in design. He sells used cars 
as well as new ones. If models change too 
rapidly, the used cars soon begin to look 
like antiques and lose resale value. 

Then, too, the public is going to have a 
say. It is public taste most of all, the 
manufacturers declare, that dictates design. 
The public will not accept radical, sudden 
changes in appearance, many of the estab- 
lished makers believe. And in the past it 
has been what a car looked ‘ike on the 
outside, not what it was like inside, that 
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attracted most buyers. There may be a 
revaluation of this idea, though, when the 
new cars go on sale, for the sponsors may 
find that, with millions employed in in- 
dustrial plants during the war, Americans 
and especially American women have be- 
come more machinery-minded. 

Public imagination has been fired by war 
technology. There is the versatile jeep—not 
so much to look at, perhaps, but a wonder on 
the road and even off the road. Tanks, half- 
tracks, and motorized gun carriages have 
proved that they can take it. And what of 
the sleek beauty of our fighting planes? Will 
the public want some of that transferred to 
its automobiles? Many of the designers 
think so. And they think, too, that the 
public will demand some of the engine per- 
formance of modern bombers and fighters. 

Already teardrop and airfoil lines are 
prominent in the designs that are being con- 
sidered. They will replace to a large extent 
the so-called streamlining that before the 
war had encumbered many of our models 
with metal over wasted air space and with 
useless chromium decoration. Manufactur- 
ers would have eliminated this chromium 
plate long ago if careful surveys had not 
indicated that plenty of “brightwork” sold 
secondhand cars. The break at the end of 
the war may give them their chance. 

Undoubtedly the new car will be shorter 
and easier to turn than our old models. Ex- 
tra length and wasted bulk have lessened 
maneuverability in the past. But though 
the new car may be smaller, it will be much 
roomier because of its different shape. Its 
hood will be shrunk to a fraction of the 
present size, or it will be gone altogether, 
and its humps and angles will give way to 


the clean lines of a fast fighter plane. There 
will be no wasted space under the hood, and 
the new motor will be much smaller. 
Fenders are slated to disappear entirely, 
and bumpers will extend completely around 
the car, offering some protection in sideswipes 
as well as in front and rear collisions. Over 
the wheels, these bumpers will be in sections 
that can be removed easily when a tire is to 
be changed. Instead of being made of rigid 
metal that transfers the shock of impact 
to the body, bumpers will be flexible and will 
absorb a jar, minimizing damage to the car. 
The windshield and windows will curve 
with the contours of the body. They may be 
of laminated glass, or they may be of clear, 
transparent plastic that will be as strong 
as the body of the car and permit a con- 
struction with no corner posts, thus pro- 
viding complete vision without blind spots. 
In fact, the plastics industry is keenly 
interested in your new car, and plastics may 
play a big part in its design. Opaque plas- 
tics, with the color molded right into the 
material, would do away with the expense 
of painting. Clear plastics can now be 
toughened so that they resist abrasion near- 
ly as well as glass. Used in place of glass, 
they would save weight and increase safety. 
Whatever the material of the body, it 
will make your car lighter. Aluminum and 
magnesium will be far cheaper and more 
abundant than seemed possible a few years 
ago. They may be used in the body and are 
sure to be used for crankcases and other 
engine parts and for sections of the chassis. 
Bonded, compressed plywood, such as made 
history with the Mosquito bombers, is being 
given serious consideration for bodies. It has 
proven strength, durability, and lightness. 


This dual-purpose intake air-conditions the car for passengers and supplies air cooling for the engine 
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So much for the out- 
ward appearance and 
frame of your new car. 
What about its motor 
and its performance? 
With continued improve- 
ment in fuel quality and 
progress in the engine 
builder’s art, you will see 
the automobile engine 
shrink to teakettle size. 
It will be entirely new, 
designed with small 
cylinders and a high- 
compression ratio to 
utilize 85 to 90 octane 
gasoline. Such gasoline 
will be available in large 
quantities after the war, 
and petroleum men ex- 
pect octane values to 
climb rapidly while en- 
gines grow smaller. You 
can count on more and 
more miles per gallon 
from these new engines, 
with no top limit yet in 
sight. Moreover, you'll 
probably have a super- 
charger to give you an 
extra push up a steep in- 
cline or a burst of extra 
speed for a fast getaway. 

Shall the engine be air- 
cooled or liquid-cooled, 
V-type, in-line, radial, or 
pancake? Where shall it 
be placed—front, rear, or 
center? Your tiny en- 
gine will be mounted 
where it will be least in 
the way. It may be 
tucked away in the rear, 
still leaving room for a 
luggage compartment 
above it. It may be a 
pancake type under the 
floor near the center of 
gravity. Or it may ride 
inconspicuously over the 
front axle. One new de- 
sign calls for a small 
radial engine mounted 
over each wheel. Another 
contemplates the use of a powerful pump 
that will drive a set of turbines, one on 
each wheel. 

Motors will be designed to save you time 
and money by being made easy to service. 
One new engine can be given a complete 
overhaul in two hours. A “top overhaul”— 
the kind that generally takes your garage- 
man a day—can be done in 45 minutes. 

One automobile manufacturer is working 
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The compact, high-compression engine may be on the rear axle, under the 
floor (in pancake form), in front, or on a quickly detachable rear unit 


on a model in which the engine and the rear 
wheels are a single unit, fastened to the body 
by four bolts. You drive into the garage. 
The mechanic jacks up the rear end of the 
car, unfastens the motor unit—wheels and 
all—and rolls it away. Then he trundles up 
a “loaner” unit, bolts that in place, and away 
you go. A complete overhaul of your engine 
will take no more of your time than a 
10-minute stop on your way to work and 
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another 10-minute stop on your way home. 
You will never need to bother about filling 
the radiator. Your motor will either be air- 
cooled or it will have a sealed cooling system 
that will need no draining, cleaning, or 
other attention. Many parts of the engine 
may be permanently sealed. Ignition systems 
that cannot get out of whack are now within 
reach. Even the carburetor may give way 
to an entirely new device that will inject 
the liquid fuel directly into the cylinders. 
Once every 20,000 miles 
or so you may still have 
to change the oil. But 
your main lubrication 
worry—burned-out bear- 
ings—will be forgotten. 
Self-lubricating bearings 
made through the magic 
of the new powder metal- 
lurgy are one answer. 
Other designers favor - 
bearings made of indium 
or silver, or steel roller 
bearings such as are used 
in aircraft engines. 
Crankshafts, connect- 
ing rods, gears, and 
springs will probably be 
built of the new NE 
“lean alloy” steels. De- 
under pressure 
these 


veloped 
of war scarcities, 
steels are light and strong. 
the industry calls the “vitamin” treatment, 
hey are hardened by the addition of in- 


Through what 


expensive chemicals instead of expensive 
illoy metals. 

The steering wheel will be modeled after 
those of our latest bombers—a light segment 
instead of a full wheel—and will not crowd 
you when you get in or out. The old shin- 
barking steering post was slanted for lever- 
age. Power steering will make that un- 
necessary. This power steering is in itself 
a remarkable achievement; it means that 
with just slight pressure, you can guide your 
car through the hardest turns. The work is 
done for you by the power system built into 
the steering gear. 

The power-drive principle will also be 
found in the brakes. There will be just two 
pedals on the floor of the new car—a brake 
and an accelerator. Because of power brak- 
ing, only light pressure will be needed to 
bring you to a smooth stop. Don’t look for 
a clutch pedal or a gear-shift lever. Auto- 
matic transmission—born of the device that 
swings the giant guns on our battleships—is 
definitely on the books for future cars. 

Eyelids on your headlamps may be lowered 
during the day, protecting the lenses from 
dust, and raised at night to reveal powerful 
lights no larger than the head of a good- 
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Headlights, hooded by day, may be 
dimmed automatically by photocells 


sized flasilig t. Accidents and discomfort 
from the blinding glare of the headlamps of 
an approaching car will be done away with. 
A simple photoceli device will dim the lamps 
of both cars automatically, leaving plenty of 
light to see by. With a small knob on the 
dashboard, you will be able to swing your 
headlamps to either side. In rain, snow, or 
sleet, a new device will clean the glass with- 
out a windshield wiper darting back and 
forth and interfering with your vision. 

Your future car will 
give you all the thrills 
you can ask. It will 
travel like the wind and 
stop on a dime. But the 
risk and discomfort that 
used to go with high 
speed will be missing. 
Marvelous new spring 
systems will smooth out 
the bumps as the dead 
weight of the old models 
never did. They will be 
variable, so that the car 
will ride as well with a 
single passenger as with 
four or five. 

Rubber springs have 
been developed. One is 
the B. F. Goodrich Co. 
“Torsilastic” spring; an- 
other employs an air- 
cushion principle. Both take the tossing out 
of driving over rough roads. With tires that 
have less bounce adding still further to your 
comfort, a bump will only make you sink 
deeper into the sponge-rubber cushion of 
your seat. 

Handsome, easy-cleaning fabrics made of 
nylon, spun glass, or a host of other syn- 
thetic and natural materials that had not 
even been thought of a few years ago will 
cover the seats. Some models may have 
movable chairs; others will have a rear- 
seat arrangement that can be made up as 
a couch or bed. 

In present-day cars there are aS many as 
125 different parts of natural or synthetic 
rubber. Both of these materials probably 
will play an even bigger role in the future 
cars. Builders will have to keep a sharp 
eye in particular on the laboratories of 
synthetic chemists. In fact, hundreds of 
industries want to help design your future 
car. Already there is keen competition for 
a part in its production, and from that 
competition the car buyer will benefit. 

Tire trouble and mechanical failure will 
be the least of your worries. One company 
expects tires to be five pounds lighter and 
stand 20 percent more wear than those of 
the prewar era. And future cars may be 
engineered to give good service for decades. 
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Unobstructed vision for the driver and an almost horizontal steering column will mark the coming cars 


In that case, following the lead of the air- 
lines, you'll simply replace each part as it 
wears out instead of trading the old chariot 
in on a new one. Ford tri-motored all-metal 
planes are still carrying passengers in South 
America after 12,000,000 miles of service. 
“If we can build planes to last a lifetime, 
why not cars?” designers are asking. 

Push-button control will open doors and 
windows either electrically or hydraulically. 
Some manufacturers will try to convince 
you that windows should never be opened. 
They would prefer to save weight and get 
a more streamlined effect through sealed 
windows set flush with the body. Sooner or 
later you will get used to the idea, for air 
conditioning is likely to become general in- 
stead of being a de luxe extra as it is now. 
It will give you all the fresh air you want, 
and it will keep you warm in winter and 
cool in summer. Heating will probably be 
of the radiothermic type so that every part 
of the car is heated to a predetermined, 
uniform, and thermostatically controlled 
degree. 

Gone will be rumbles, rattles, and squeaks. 
Body and frame will be a single unit, with 
fewer parts to rub against one another. 
Soundproofing similar to that in airliners 
will eliminate what noise 
remains. 

A car that does its 
work with a minimum of 
help from you will take 
most of the fatigue and 
nerve strain out of motor- 
ing. That, plus hair- 
trigger control of speed 
and direction, simplicity 
of operation, and unob- 
structed vision, will re- 
move four chief causes of 
accidents. Better distri- 
bution of weight, a low 
center of gravity, and 
improved steering will 
make it almost im- 
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The influence of aircraft design is 
reflected in this new steering wheel 


possible to turn over. And as a further safe- 
guard, electronics suggests a number of 
ingenious warning devices. 

There may be some things for which your 
future automobile may not be suited, such 
as towing a house trailer. Some designers 
are not satisfied with just doing away with 
the frame. To reduce weight further, they 
want to eliminate tubular bracing from the 
body, relying for strength on a “stressed 
skin” alone. While this could be entirely 
satisfactory, the car might not be capable 
of towing heavy loads. 

The low road clearance of your new car 
will stop you from driving across uneven 
fields or over deep-rutted country roads. 
That is already true of many present models. 
But if fancy beckons you beyond the point 
where the pavement ends, you will simply 
unfold your wings and fly. 

Fantastic? Recognizing that the perfect 
compromise is not yet practical between car 
and plane, one leading aircraft manufacturer 
is working on two separate and distinct 
versions of this idea. First is the flyable 
automobile, a good, serviceable road car, 
capable of taking off for short hops at low 
flying speeds. The roadable airplane, on the 
other hand, is to be a good, serviceable plane 
with a top speed of 150 
miles an hour, able to 
land and roll on to its 
destination at a road 
speed of about 30. 

Your future car is be- 
ing born amidst a great 
clamor of claims and 
counterclaims, of wran- 
gling over materials and 
methods. Your car de- 
signer is much like a 
small boy who gets a 
peek at his bulging 
Christmas stocking but 
must not touch it until 
Christmas morning. 
War-born research has 
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made & wealth of new methods and new 
materials potentially available, but civilian 
experimenting can get no priorities. 

Any abrupt change in the shape of cars 
to come will most likely spring, not from 
the prewar automobile industry, but from 
new challengers in the field. And new 
challengers there will be. Henry J. Kaiser, 
now building a jeep adapted for plane 
transport, plans to swing'into production of 
civilian cars after the war. Andrew J. 
Higgins, the New Orleans shipbuilder, has 
also been prospecting in the field. And at 
least some of the big airplane manufactur- 
ers may enter the automobile market. 
Whether they can scale their costs down to 
the levels of the automobile public, however, 
is a thing to watch. Under wartime condi- 
tions, this has been no consideration. 

One thing the plane manufacturers argue 
for is more horsepower per pound of engine 
weight. They point out that today’s aircraft 
engines deliver nearly one horsepower for 
every pound of metal in the engine, whereas 
automobile engines still weigh six to eight 
pounds per horsepower. On the other hand, 
automobile engines are built for a little over 
a dollar per horsepower, while aircraft 
engines still cost $10 per horsepower. 

Bridging the gap between the aircraft and 
automotive industries are a few companies 
like the Bendix Aviation Corporation that 
engineer and build equipment for both. The 
toughest research jobs often fall to them 

In the sense of giving buyers a lot of 
ear for their money, the major automobile 
manufacturers have done a splendid job. 
Mass production and interchangeability of 
parts have made that job possible. Many 
parts that go into a Chevrolet are used also 
in Oldsmobiles, Buicks, and Cadillacs. As 
a result, General Motors has been able to 
raise the quality of its lower-priced cars 
and lower the price of its finest cars. The 
same applies to Ford with his Fords, Mer- 
curies, and Lincolns, and to Chrysler's 
Dodges, Plymouths, and Chryslers. Like- 
wise, the Packard and Mash companies get 
results with mass production. But despite 
its advantages, the system tends to “freeze” 
models, and changes come slowly. 

The aircraft industry is still highly flexi- 
ble. Design changes come rapidly and do not 
wait for a new model year; they are fre- 
quently made while a plane is in actual 
production. Aircraft engineers have learned 
to make their dies of lead or zinc which can 
be remelted and redesigned as often as 
necessary. Whether this can be applied to 
mass production has yet to be proved. 

Actually auto manufacturers have never 
been slow to try out the latest ideas in 
motorcar design—-perhaps not in the show- 
room, but certainly on the proving grounds. 
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Probably there is not a major manufacturer 
who lacks the know-how to produce a rear- 
engine, teardrop car of radical design. 

Believing that Americans are going to be 
economy-minded after the war, several mak- 
ers are planning small, inexpensive cars. 
Willys-Overland has long specialized in the 
light-car field. Both Ford and General 
Motors have for years been building smail 
cars in England and on the Continent. These 
cars are scaled-down versions of American 
models, weighing a bit over half as much as 
the models sold here. They are not “midget” 
cars, but are roomy and comfortable inside. 
Their tiny, four-cylinder engines give around 
30 miles to the gallon of ordinary gasoline. 
They will do 60 miles an hour and take 
plenty of punishment. They are easy to 
park, take less garage space, and are simple 
to service and keep clean. 

But whoever builds the new cars—and 
the established manufacturers, the airplane 
makers, and the new challengers are all 
likely to have a hand—the shape and per- 
formance of the cars to come depend ulti- 
mately upon what buyers want. If you are 
thinking about shopping for a new car when 
production starts again, here are some 
questions for you to ponder. 

Would you pay more for a car if you 
were assured it would cost less to run? Is 
high speed important; or would you sacrifice 
some speed for the sake of safety and 
economy? Would it be worth money to you 
never to have to shift gears? If you knew 
air conditioning would add to the cost of 
your car, would you still want it? Do you 
want your car to be the last word in me- 
chanical perfection; or would you rather 
have it big and impressive looking? Do you 
want it to be all automobile; or would you 
sacrifice some road performance for the sake 
of being able to take off for a short flight? 
The designers wish they knew the answers. 
Ultimately you yourself will decide. 


GUS SAYS: 


This month, while you’ve been read- 
ing about postwar cars, the Model 
Garage has been closed so that Joe 
and | could take a little vacction. 
Since most of us are going to be con- 
sidering these new cars when the 
Axis has been polished off, I'd like 
to know what you thought of Alfred 
Sinks’ article. Write Gus Wilson, care 
of P.S.M., and tell me what features 
you want in the next new car you buy. 
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1 STOPPING YOUR CAR always at a de- 

sired point in your garage can be made 
easier if you suspend a rope from the ceil- 
ing and locate it so that it will touch the 
windshield when you have reached the par- 
ticular spot at which you wish to bring 
the car to a halt.—R.E.C. 


2 STRIPPED THREADS in light zinc-alloy 

castings can be repaired with a length 
of solder. Simply place the solder in the 
hole and force the bolt in until it takes hold. 
The solder will act as a filler in which new 
threads will be cut by the bolt. Such a 
repair will be permanent if there is not too 
much strain.—C.R.G. 


3 AN EMERGENCY-BRAKE HANDLE held 

by a padlock cannot be released by chil- 
dren or meddlers. A hole slightly larger 
than the shackle of the lock should be 
drilled through the handle at a point not too 
near the edge. When the lock is snapped in 
place, the brake handle cannot be com- 
pressed sufficiently to release the brake and 
allow the car to roll.—J.B. 


4 GASOLINE-TANK LOCKS frequently 
become encrusted with ice and are im- 
possible to open as long as they remain 
frozen. An oiled-silk dish or milk-bottle 
cover, such as those used in refrigerators, 
will keep rain and sleet off a lock and guard 
it against freezing in the coldest weather. 
Just snap the cover over the neck of the 
tank, and the lock will stay dry.—W.W.B. 
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Entries in this kitchen-planning contest 


“TELL US ABOUT IT IN YOUR OWN WAY 
AND ENTER OUR $500 PRIZE CONTEST — 


RULES 


should Planning Contest Editor, POPULAR SCIENCE 


consist of (1) a brief description of your design 
and of any special features or equipment incor- 
porated in it; (2) a floor plan—a rough pencil 
sketch will do—showing the location of equip- 
ment and dimensions of the kitchen; and (3) a 
statement that the design is original with you. 
The contest is open to all except architects, those 
engaged professionally in the design and man- 
vfacture of kitchen equipment, employees of 
POPULAR SCIENCE, and their families. Ali en- 
tries should be mailed, fully prepaid, to the Kitchen 


MONTHLY, 353 Fourth Avenue, New York 10, N. Y 
They must be postmarked no later than midnight, 
January 31, 1944. All will become the property 
of this magazine, and none can be returned. 
They should be flat—not rolled. Please write 
your nome ond address on each sheet of your 
entry. The judges will be the editors of POPULAR 
SCIENCE, assisted by specialists in home eco- 
nomics and kitchen design. The decision of the 
judges will be final, and in case of ties duplicate 


prizes will be awarded to the tying contestants. 


HAT do you want in your postwar 
kitchen besides a full refrigerator, a 
10-lb. roast without ration points, 
and an efficient cook? Barring these sug- 
gestions—we thought of them ourselves 
POPULAR SCIENCE will pay you for your ideas 
if you design the ideal American kitchen. 
Whether you own your own home or live 
in a rented house or apartment, you have 
often wished for changes in your kitchen or 
new equipment to reduce time or do a better 
job in the preparation of food. These are 
the ideas we want—-ideas that will reveal 
what people who use kitchens are looking 
for in arrangement and equipment. For 
those judged best, POPULAR SCIENCE offers 
the following cash awards: 


FIRST PRIZE 
SECOND PRIZE 
THIRD PRIZE 
FOURTH PRIZE 
FIFTH PRIZE 
SIXTH PRIZE 
SEVENTH PRIZE 
EIGHTH PRIZE 
NINTH PRIZE 
TENTH PRIZE 
ELEVENTH PRIZE 
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This is a contest of ideas, and everyone 
who enters has an equal chance to win a 
prize. You do not need to be a draftsman 
to submit a winning plan, nor do you have 
to have specialized knowledge of the me- 
chanical parts of kitchen equipment. There 
is no necessity to dress up your entry with 
ornamental drawings, to build a model of 
your kitchen, or to waste time merely to 
make your entry impressive. What we are 
asking for is nothing more or less than 
a clear, common-sense answer to these 
questions: 

1. How would you plan the arrangement 
of your kitchen—-either for the home you 
now occupy or for a home you would like 
to build in the future? 

2. What pieces of equipment and conven- 
iences would you select—-either those now 
on the market or some others that you 
would like to see on the market? 

You may use your imagination if the de 
signers of kitchen equipment have not yet 
thought up the equipment to do the jobs you 
want done, but be plausible, for mechanical 
and technical possibility is a real limitation. 
And try to keep the over-all design of your 
kitchen within moderate bounds. 

Planning can be made a fascinating game 
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for the whole family. The woman who does 
her own cooking knows just what she wants, 
but her husband, who putters around to fix 
a midnight snack for guests or cooks when 
nis wife is away, may have definitely good 
suggestions. Even the children will have 
some ideas that may be well worth consid- 
ering. If you employ a cook, she will have 
some really professional views, or she may 
want to enter the contest herself. 

Study the equipment catalogues, if you 
wish; they may have some ideas that will 
just fit in with what you have in mind. For 
example, a recent model kitchen shown by 
one of the manufacturers has such unique 
features as a transparent-glass oven, built- 
in range appliances including a waffle iron 
and a toaster, a transparent-glass refriger- 
ator arranged so that it opens in sections, 
and a sink operated by pedals on the floor. 

While planning, decide whether you wish 
to use your kitchen for other things besides 
the preparation of food. Should the refrig- 
erator be a center of attraction in the eve- 
ning? Would you like to be able to conceal 
the range and other equipment behind slid- 
ing doors so that the kitchen could also be 
used as a playroom? What jobs are to be 
done there besides cooking? Do you want a 
desk for your housekeeping records and 
files? Would you like to include all or part 
of your laundry equipment? 

These are questions for you yourself to 
answer. In considering them, give thought 
to the shape and size of the room you would 
like, its lighting, and the best arrangement 


of refrigerator, cabinets, working surfaces, 
and range. You probably will want to in- 
clude a number of built-in conveniences, and 
possibly add some extras like storage bins 
for your home garden produce, dehydrat- 
ing and quick-freezing devices, and an elec- 
tric dishwasher and drier. 

To help you in your planning, we have in- 
cluded a blank floor plan on which you may 
plot your arrangement. If the shape suits 
you, make tracings, fill in your own dimen- 
sions, and work out several trial designs. 
Then when you have an arrangement that 
is to your entire satisfaction, you can re- 
draw the plan larger and submit it along 
with your description. However, you are 
under no obligation to use the blank, and 
you may change the shape of the room. 

Also in the drawing below are some com- 
mon architects’ symbols. They are shown 
for your convenience, but it is not necessary 
for you to employ them. If you do, you are 
at liberty to change the shape of the range, 
refrigerator, and other pieces to suit your 
particular needs. 

Sketch any new idea for equipment that 
isn’t on the market, but you need not sketch 
those pieces that are familiar. Such sketches 
need not be pieces of art, but you should 
include a brief description. 

Finally, when you have finished, add a 
paragraph or two to describe the advantages 
of your entry. Tell the judges why you think 
you should win. Give them a sufficiently 
complete description so that they will know 
just what your kitchen would be like. 


Architects’ symbols and a floor plan that may help you in designing your postwar-kitchen contest entry 


EACH SQUARE EQUALS /-0” 


2 8 yoy WALL 
OUTLET 


is SINGLE CON- 
BRACKET VENIENCE OUTLET 


DOUBLE- 
ACTING 
DOOR 


\ DOOR if 
4. 


me OWI NDOWS 


LAUNDRY 
TRAYS 


LT] 


[RONING 


DOUBLE CON- 
24 VeNIENCE OUTLET 


KITCHEN CABINETS Boe ° Bs gene 
SINK 2 REFRIGERA 


POPULAR SCIENCE 





TURNINGS SET OFF THIS DISTINCTIVE 


By FRANKLIN H. GOTTSHALL 


ASTE material, bandsawed from the 
splat of a chair, suggested the design 
for this unusual tray, which will be a unique 
and useful gift for any homemaker. Ma- 
hogany, walnut, or poplar, 1” by 8” by 
15”, are all good materials for this project. 
The first step is to finish the bottom of 
the tray, which should be flat except for 
3” at each end, where it is given a slight 
curve upward. These curves can be planed 
to the contour shown in the drawing. 
Several wood-carving gouges will be use- 
ful in hollowing out the handles as well as 
for trimming the edges of the scooped-out 
part once the rough work has been com- 
pleted. Should a circular saw with a dado 
head be unavailable, gouges must be used. 
If a saw table is available, the first part 


of the dadoing should be crosswise. This 
operation is not difficult, but when cutting 
lengthwise more care must be exercised. 
For then, as indicated in the drawing, the 
cuts at the side of the tray cannot be car- 
ried as far as those in the center. Thus the 
starting line and the stop line will have to 
be shifted to new positions to make the 
shorter cuts. The middle cuts should be 
made first, and the shorter cuts should be 
done alternately from each side. 

The ends of the tray are not bandsawed 
until after the split turnings have been 
glued in position. These turnings are made 
by gluing a piece of heavy paper between 
two strips of wood. After the turning, the 
two pieces can be separated with a chisel. 
Several coats of floor varnish, with a 
pumice-stone and oil rub for the final coat, 
will give the tray a good finish. 
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REALISTICALLY MODELED 


HE U. S. M-4 medium tank, which has’ sprockets, which are made of two-ply Bris- 
J pete far heavier German tanks, is’ tol board and dowels, and glue them in place 
the prototype for this attractive model, on block A, which is 1%” high. The track, 
scaled ! to 1". Three blocks of white pine, made of 1/16” pebble board, is notched to 
sawed to approximate shape and formed simulate individual blocks and reinforced 
with a plane, file, and sandpaper, comprise with wood strips steamed to fit the idlers 
the main parts and driving sprockets. The wood strips also 

Assemble the Logies{ idlers, and drive support Bristol-board end connectors. 


In the test of battle, 
this U. S. tank scored 
heavily. Model mak- 
ers won't find it hard 
to build in minicture 


Three pine blocks 
are sufficient for 
the turret, armor, 
and hull. Bristol 
board, dowels, and 
scrap wood willdo 
for the remainder 
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Medium Tank 


IN WOOD AND CARDBOARD FOR YOUR MANTEL 


Escape hatches, lamps, and other fittings 
are formed and glued to block B as indicated 
in the photographs. Blocks A and B are then 
glued together, with the front edges lined 
up to produce a continuous curved surface. 
Next, model the 75-mm. gun, commander's 
hatch, and lifting lugs, and glue them on 
block C. The gun shield, whittled from wood, 
is slipped over the gun and glued into place, 
while a circular piece of Bristol board, rep- 
resenting the turret ball-bearing raceway, is 
glued to the base of the turret before the 
assembly is attached to block B. 

Mudguards, air filters, and the flanges and 
gear housings on the front of the hull come 
next. The latter can be shaped for a snug 
fit by holding a piece of fine sandpaper, fac- 
ing out, against the front contour of block 
A and sliding the pieces back and forth over 
it. 

The model should next be sanded thor- 
oughly and sprayed with white shellac. Then 
mix 1 part apple-green paint with 2 parts 
neutral gray and add sufficient turpentine to 
permit easy spraying. Spray the final coat 
with the blower about 18” away. The paint 
will then settle in tiny droplets, giving a 
steel-casting effect.—FRED H. COLE, 





Simple Tricks Assure Strong Joints in Model Making 





SCLDERED joints sometimes present a special 

A problem in model making, because so much of the 

solder is usually filed away in an effort to secure 

the desired neatness that the joint is thereby 

= weakened. A simple method of making soldered 

~ = = joints that are both inconspicuous and strong is 

TUBE BEVELED to file two bevels on the pieces to be joined, or to 

BEVEL FILLED bend them so that they form two bevels when 

WITH SOLDER “a butted together. It is then possible to file the joint 

flush on the side where appearance counts and 

still have plenty of solder remain. Drawing A 

~ Za suggests how a tube can be soldered in this man- 

WEDGES BENT ner to a flat surface, while B indicates the way 

two flat surfaces can be joined at right angles. 

When it is necessary to solder two flat sheets to- 

gether at the ends, the method shown at C will 

give excellent results. To solder a wire rod ina 

HOLE PUNCHED |} SOLDER piece of thin metal, as in D, punch a hole—do not 

(NOT ORULED) If D drill it—in the sheet and fill the depressed edges 
————— of the hole with solder.—M. CYLE SMOCK, JR. 
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EARLY AMERICAN 


Windsor 


‘lable 


IS REPLICA OF RARE MUSEUM PIECE 


By Frank Hegemeyer 


HIS Windsor table, copied from a rare 
Si museum piece, will make a charming 
addition to your living room and will 
extremely useful as an occasional 
table. Like all Windsor furniture, the piece 
shown here retains the good looks and 
sturdiness that made its namesake popular. 
It is a direct descendant of the English 
Windsor chairs that first made their ap- 
pearance in this country about 1700 and are 
still being made, valued today not only as 
reproductions but also for service. The 
raised edge of the top is a feature borrowed 
by the Windsor style from a dish-top candle 
stand of around 1800. 

Any fine cabinet wood:is satisfactory for 
the table, and your choice will probably be 
governed by the wood of the other furniture 
in the room in which it will be used. So 


prove 


Holes in the legs for the three stretchers 
are marked off with an awl from a template 
made as shown in a drawing on the facing 


poge. Note that they are not on a level for 


the lower so the 


little stock is required for the construction 
that the cost will be nominal regardless of 
the wood selected. With this in view, it 
might be a good idea to make a pair of the 
tables to support lamps at each end of a 
couch or sofa. 

Probably the most tricky part m the con- 
struction is the boring of the holes for the 
three stretchers. As a guide in locating 
them on the legs, make a paper template as 
shown in Fig. 3 in the drawing on the facing 
page. A 6” rule is laid diagonally above the 
paper, and parallel lines are projected from 
its inch markings to the paper. Any two 
adjacent lines may be used in spotting the 
dots that will serve as guides for the 
stretcher holes. The dot to the right is 
placed 2” below the top edge of the tem- 
plate, and the other is spotted 5,” further 
down, as shown. 

In transferring these dots to the table 


Then they are bored on the drill press while the leg 
rests in a V-block clamped to the drill-press table, 
which is tilted 6 deg. for the upper hole and 14 8 


stretchers will fit properly 
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legs, wrap the template around a leg 
with the top edge even with the bot- 
tom of the 1,” bevel, which is the 
lowest one on the turning. Pierce 
through the paper at the dots with 
an awl or a sharp nail. The holes 
are not bored vertically into the legs, 
but at a slight angle—6 deg. off the 
vertical for the upper hole and 14 
deg. for the lower. A_ V-block 
clamped to the drill press will be 
helpful. If the boring is done by 
hand, it may be easier to follow the 
angles given in Fig. 2 of the drawing, 
which will produce the same results. 
This is also true of the leg holes 
bored in the table top. 

Make up the top of three glued-up 
boards to minimize warping; then 
turn it on the faceplate to the di- 
mensions given in Figs. 1 and 2. To 
locate the leg holes, mark a triangle 
on the top with the points 2'.” from 
the outer edge, having one of the 
points on the center line of the mid- 
dle board. Bore holes through from 
the top at the marked points with 
the drill-press table tilted at 11 deg. 
Use a jig consisting of two stop 
blocks nailed to a board, as shown in 


Three boards are glued up for the top, 
and the piece is turned on the faceplate 
at slow speed. This may be increased to 
about 1,200 r.p.m. for the final truing 


Y 


e 
¥ 
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Placed beside an armchair, or used in a pair at the ends 
of a couch or sofa, this table will add charm to your 
living room. All dimensions for turning its three legs, 
three stretchers, and top are given in the drawing below 
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After laying out the holes for the legs, place the table 
top against stop blocks nailed to a board, which is then 
clamped to the drill-press table. Drill at an angle. 
During a trial ossembly, mark cut-off lines for the legs 
and slots for wedges in the ends. After final assembly, 
drive the wedges in and sand them level with the legs 


the photo appearing directly above. 

Assemble the three. legs and 
stretchers temporarily, and insert 
the legs in the holes in thé table top 
so that cut-off lines and the slots for 
the end wedges can be marked off. 
The table is then dismantled, and the 
waste portion is removed from the 
legs and the slots are cut. Reas- 
semble the piece with glue at all 
joints: then drive the tight-fitting 
wedges solidly into the slots. The 
legs and wedges should protrude 
slightly to allow for sanding them 
flush with the top 

What finish to apply will depend on 
the material. The final effect should 
be a dull sheen obtained by rubbing 
the last finishing coat well. 





CUTTING RAFTERS BY PATTERN [ SHIPSHAPE HOME } 


Figure the roof pitch and length; 
then cut one rafter for a pattern, being 
sure the plumb cut at the ridge, the 
notch that fits over the edge of the 
plate, and the exposed rafter end are 
true in relation to the angle of the 
slope. Use this one rafter pattern for 
marking all other rafters. Nail three 
stop blocks to it, as shown in the sketch, 
and mark off the end cuts and notch on 
several pieces of rafter stock at one 
time. Use a crosscut saw, or power 
saw, for all cuts excepting the top cut 
of the notch, where a ripsaw may be 
easier to use. 

Always sight along the edges of an 
uncut rafter and place the crown up- 
ward, as this tends to make an unwavy 
finished roof after the load of roof 
boards and shingles or roofing materials 
is applied 


v 
PATTERN 
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Hardwood Knockers Make Artistic Novelties 


HARDWOOD door knockers built according to the imaginative designs 
below will grace the door of almost any home, and they can be made to 
fit the individuality of your own house. The more conventional appeal 
of Fig. 1 is obtained by hand-carved side frames from which a modest 
knocker composed of an arm and three disks swings on a metal rod. 
Spacers on the rod keep the knocker from striking the sides. 

The creature of the deep in Fig. 2 is sawed in profile from 1” 
stock, then tapered toward the tail. The side frames suggest waves. 
The iron-shod heels of the horse strike against a metal plate. 

Color can be used on the knockers, but a natural finish protected 
with outdoor spar varnish will also please.—H. S. 




















ALL SIDE FRAMES ARE METAL PLATES 
OOWELED AND GLUED ATTACHED WITH 2 SCREWS | 











Double-Hinged Case Protects Combination Sharpening Stone 


GUARDING your sharpening stone from Both covers are from %” stock routed on 
rough contact with tools in your kit and on ‘ithe drill press or chiseled to the depth re- 
your bench is the best way to increase its quired by the stone. Hinge them at oppo- 
useful life. This simple wooden case pro-_ site ends as shown.—-WILLIAM FREEMAN. 
vides protection by means of hinged cov- 
ers for both the coarse and fine-grit faces. 

Pine is satisfactory wood for the case, 

although any scraps on hand may be used. 
Make the frame from 5,” thick stock about 
114” wider and 114” longer than the stone, 
jigsawing the center for a snug fit with the 
stone. This fit should be such that the stone 
will not slip out and suffer a possible 
fracture if the case is picked up with both 
of the hinged covers open. When the stone 
is in use, however, one of the covers will 
always be closed to serve as a base. 

To prevent warping, dado the ends of 
the frame across the grain to a depth of 
about 14” and glue in splines. These may 
protrude slightly for a stepped effect. 
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COMFORTERS STAY ON THE BED no matter 
how much you toss, when they ore anchored as 
the one shown above. A cloth-covered board 
s slipped between the matfress and springs, 
und attached clips hold down the comforter 


TOILET ARTICLES, such as tooth poste, comb, 
and toothbrush, find a handy repository in 
the hollow back of this clothesbrush, which 

fitted with a sliding cover. The slide 
s made of transparent acetate that allows 

clear view of the contents in the cavity 
below. A knob at one end furnishes a grip 


PLASTIC TUBES like the one being placed 
- this refrigerator will keep foods from 
drying out The tubes cre a foot long and 
ontain water that evaporates very slowly. 
They ore transparent and odorless, and are 
slso useful in bread boxes, where they will 
help baked goods to retain their freshness 
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GLASS FRUIT-JAR FILLERS. sparkling and 
easy to clean, fit snugly into the top of 
any standard jor. About 4” across the 
top, the cup-shaped fillers have a handle at 
one side that makes them a convenient fun 
nel for the pouring of any hot liquid. They 
stand upright when set down on a flat surface 


WOODEN CANNING TONGS serve as well 
as metal tongs when used for lifting hot jars 
from a kettle of boiling water. Those in 
the photo are hinged at one end, while the 
open ends ore curved to grasp the top of a 
jar securely. The tongs are also handy for 
grasping grilled potatoes or frankfurters 
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STURDY TOYS FOR YOUNG 


Sand-BPile Engineers 


By 
HI SIBLEY 


CONSTRUCTION TRAIN. Children will 
have fun building roads and harbor improve- 
ments with this sturdy little construction 
train. The train runs on a wooden track 
made in sections that couple together, and 
the hopper cars, after being filled by a load- 
ing machine, can be pushed to their destina- 
tion and dumped of their cargo of sand. The 
boiler of the locomotive is solid wood, as are 
the smokestack, steam dome, and cylinders, 
and ',” stock is used elsewhere. The hopper 


cars have pivoted bins that can be dumped 





to either side, and their tin fenders keep 
sand off the track. Wire couplings are set 
in slots so that the convex-concave bumpers 
fit neatly and do not tend to shove the cars 
askew. Wheels can be cut from curtain 
poles and rolling pins if you have no lathe. 


LOADING MACHINE. Fashion the frame 
and then install two wooden drums to carry 
the canvas conveyor belt, which should be 
tight at first because it will loosen in use. 
Note that the side members of the machine 
are slotted to permit the placement of the 
drums with the belt already in position. The 
sand hopper should be removable to provide 
for the adjustment of belt or drums. 
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STEAM ROLLER. Even without a spark un- 
der its boiler, this steam roller will flatten 
plenty of sand. Cut the boiler from 2” pine, 
and mount the stack, dome, whistle, and 
headlight. Make the side frames and cab of 
1,” material, and install cylinders on one 
side. The front fork, made of !2” plywood so it 
won't split, turns on a screw. Lacking a lathe, 
you can shape the rollers with a knife. Molten 
lead, poured in holes drilled in the sides of 
the front roller, will make its weight felt. 


BULLDOZER. This little road machine will 
perform in its own sphere much like its 
full-sized counterpart, pushing sand aside 
with a scraper blade that can be raised or 
lowered at will by turning a button behind 
the seat. Scroll-saw the body from %” stock 
and install the wooden axles rigidly for the 
sake of simplicity. The wheels are wood 
disks, 7/16” thick, turning on small screws. 
The scraper, sheathed with tin to resist 
wear, is secured to the side bars with dowels 
through a triangular block. A snappy paint 


oe 
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job is invited by this apparatus, and a yellow 
body, black side bars, and red wheels with 
gray tires will make it stand out. Tin for the 
blade can be cut fnom a can, the curve being 
about right. This piece should be fastened 
tightly to the blade by means of small screws. 
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All dimensions for constructing this scoring game are given in 
the drawing. Reverse sides of the hoops are numbered as shown 
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ERE are two new games 

that will take but a few 
hours to make in the home 
workshop, yet will afford many 
hours of pleasure for children 
and even adults. Both games 
are modeled on outdoor sports 
and are designed for indoor 
play on long winter days. 


ROLL-A-HOOP GAME. 


A pegged scoring board and 
an incline gun from which 
hoops are rolled are the parts 
needed. The gun is made of 
wood with tracks nailed and 
glued to the base as indicated 
in the drawing at the left. 
Leave space between the 
tracks for the hoops to roll 
down without friction, and rub 
the slots well with wax. Be 
sure to taper the foot of the 
base so that the hoops will roll 
off without bumping. 

Three hoops are made, each 
having a hole of different di- 
ameter, and are numbered on 
reverse sides as shown. They 
are controlled by a dowel, 
which can be pulled out slowly 
to release one at a time, or 
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Play for Winter Days 


rapidly to release all three. Make the scor- 
ing board of cardboard with wooden sides, 
spacing the pegs as indicated in the draw- 
ing. Paint in bright, contrasting colors. 

To play, place the scoring board on a flat 
surface, either the floor or a table, stand 
2’ to 10’ away with the hoops in place on the 
gun, and shoot them at the pegs on the 
board. A hoop must fall flat on the scoring 
board to be scored, and the number on the 
face lying upward is the one that is counted. 
Should a hoop ring a peg, the number on the 
upper face of the hoop is multiplied by the 
number of the peg. The total made by all 
three hoops is the player’s score, and the 
highest score wins. 

Good technique in shooting the hoops is 
to pull the controlling dowel slowly after 
taking aim, and to stop when a hoop begins 
to roll. The hoops can be made to roll fast 
or slow according to the angle at which the 
incline gun is tilted—-MYRON FLEISHMAN. 


MAGNETIC FISHING GAME. The little 
fisherman is maneuvered by a horseshoe 
magnet on a handle; the player attempts to 
hook fish and bring them into the live pool. 

Tack thin, coated cardboard on a frame 
of 2” stock for the pond. The fish are jig- 
sawed from 4” material; the fisherman and 
boat are whittled from balsa. 

Tally numbers, each inked in a circle 4” 
in diameter on the pond, have these values: 
Minnow 1, Eel 2, Lobster 3, Turtle 4, Bass 5, 
Shark 6, and Whale 7. Make the wire loop 
on top of the Minnow about %” in diameter, 
and use successively smaller loops on the 
other fish. 

The game is won by the first player to 
earn 15 points. A player loses his turn when 
he moves an unhooked fish entirely off its 
disk or when the boat or a hooked fish 
knocks a buoy from its unnumbered disk. 
In addition, a penalty of two points is levied 
for dislodging a buoy.—LOWELL R. BROWNE. 
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Moved under the board, a magnet manipulates 
the fishing boat so the fish can be hooked 
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Push-or-Pull Child's Sleigh Has Ski Runners 


Tus comfortable little sleigh for a small child has ski-type 
hardwood runners that allow it to be pushed or drawn over soft 
snow with little effort. Only 24” long, the sleigh can probably 
be made of scrap lumber now in your bin of odds and ends. Use 
linoleum to sheathe the curved dash and back; it should be 
warmed before bending and fastened with regular linoleum 
binding strips. The handle, which serves for either pulling or 
pushing, rests in the pushing position against two stop pegs. An 
additional handle catch to keep it from riding forward when 
pushed is optional. Finish the sleigh off with a bright red or a 
light blue and decorate it with decalcomania transfers. 
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To make the sides of | 

this child's sleigh, ' >~ 
several pieces of 4” OS . S) md 
wood are doweled ( imoueum 7 
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and glued together, Be. ye Wes. 
after which they ore LINOLEUM 
cut to the pattern BINDING STRIP 4 
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DECEMBER CHECK LIST [ SHIPSHAPE HOME] 


Tighten hinges and fittings on garage doors. 
Be sure tree branches give clearance for electric wires. 
Stop any leaks in house roof with fireproof material. 
Inspect and refill or recharge fire extinguishers. 
Remove trash, papers, and rags from basement and attic. 
Provide metal containers in which to put ashes. 
Check on weathertightness of basement windows. 
Inspect basement stairs and banister for sturdiness. 
9. Oil and store lawn mower and garden tools in a dry place. 
Inspect insulation in basement above heating plant and on pipes. 
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HAM, CHICKEN, EGG, OR CHEESE? 


MARK SANDWICHES 
FOR YOUR GUESTS 


UESTS will be able to select 
GS their favorite sandwiches 
quickly at a luncheon if atop the 
sandwiches are mounted these 
amusing little figures. Those 
shown in the photograph are 
turned from soft wood, with a 
few bits of cardboard added. For 
the chicken, fish, and tomato 
markers, cut the comb, tail, fins, 
and stem from cardboard and 
glue them into slots in the turned 
portions. The stem of the tomato 
is a short piece of round tooth- 
pick, as are the pig's ears, feet, 
and tail. A ‘'%” section of a \” 
dowel, with a wedge-shaped piece 
cut out, forms the cheese marker. 

If desired, the complete figures 
may be jigsawed from 4%” wood 
rather than turned. All the 
markers should be mounted on 
cocktail toothpicks glued into 


holes bored in the underside of each figure, 
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These significant little symbols will leave no guest in doubt 
when selecting a tidbit from a plate of luncheon sandwiches 


or lacquer. If the stems fit tightly but are 


and painted with bright colors, followed not glued in, new ones can be inserted each 
with a final finish of clear shellac, varnish, time the markers are used..-ELMA WALTNER. 


Clockcase Can Be Mounted Two Ways 


Painstaking workmanship will 
be well repaid by this neat, 
hardwood clockcase which 
can be pedestal mounted 
or hung from a wall hook 


BLACK walnut or mahogany are { 
woods well suited for the making of | 

this plate-type clockcase, which is al- 
most entirely a turning project. The 
case may be hung on a wall or sup- 
ported by means of the polished wood 
pedestal shown in the drawings. Either 
an electric or a key-winding clock can 
be housed in the case, the dimensions 
of which can easily be altered if neces- 
sary to accommodate the clockwork. The 
piece warrants painstaking workman- 
ship and a fine polish.—J. I. SOWERs. 
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Oecasional Lamps from 


TWO ATTRACTIVE ACCESSORIES 


each 814” long, and glue them to the cylinder, 
nailing the ends to the disks with small 
finishing nails, as in Fig. 3. If the 27 pieces 
of molding fit too tightly around the disks, 
some of them should be dressed down with 
sandpaper so they can be nailed into place 
easily. Small cracks between the moldings 
won't show in the finished piece because the 
paper backing will hold sufficient paint in 
the crevices to conceal them. 

The temporary dowel is now no longer 
needed to hold the disks rigidly in position. 
Remove the dowel and introduce electric 
cord through the holes which accommodated 
it, first slotting the bottom disk sufficiently 





TTRACTIVE table lamps, handsome 
A enough to be a decorative feature 
of any household, can be fashioned from 
such materials as rolling pins, cardboard, 
and moldings, all inexpensive and easy 
to obtain. 

The initialed lamp above can be con- 
structed by combining a rolling pin for 
the column with an inverted glass ash 
tray for the base. For the lamp with 
the reeded column on the facing page, 
two circular disks 4%” thick and 4” in 
diameter, plus 19’ of 42” half-round mold- 
ing, are required. 

To make the reeded lamp, drill holes in 
the centers of the disks and mount them 
6%” apart on a 14” dowel, as in Fig. 1. 
This dowel is merely for convenience in 
handling, and will be removed and dis- 
carded later. Next (Fig. 2) glue a piece 
of strong paper, like that used for filing 
folders, to the disks to form a cylinder, 
using tacks to hold it until the glue sets. 

Cut 27 pieces of 44” half-round molding 
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the Crafisman’s Workbench 


THAT WILL DO MUCH TO BRIGHTEN THE MODERN LIVING ROOM 


to admit the cord between the base and 
table. Any available fixture may be used. 

In making the initialed lamp, first remove 
the handles from the rolling pin and the 
dowels on which the handles turn, and then 
fit hardwood plugs into the roller. Drill one 
plug to take a threaded nipple suitable for 
a lamp-socket assembly. The other nipple, 
which is at the bottom and through which 
the electric cord runs, will have to be long 
enough to extend through the bottom of 
the ash tray and accommodate a leather 
washer and nut. 

A hole must be drilled through the ash 
tray, and a three-cornered file, with its end 


@ 
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ground or broken off, makes a good tool 
for the purpose. Select a file of proper size 
and use it in a chuck as you would any drill, 
but first make a ridge of putty around the 
location of the hole and fill the space with 
turpentine. Drill slowly and, when the 
file begins to break through the glass, turn 
the tray over and finish the drilling from the 
other side. Renewed “bite’’ may be given to 
the file by occasionally breaking off bits. 
Wide selections of shades and finials for 
the topping off of your lamps are available 
at small cost, and some may suggest varia- 
tions of these designs. A flaring shade 
might flatter the slender column.—B. B. 
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Half-round molding, which gives the boxes 
their unusual appecronce, is available in 
a variety of shapes and sizes. To conform 
to curves, it should not be wider than '2” 


By Charles and Bertram Brownold 


ECORATIVE little gift and dressing- 
D table boxes, strong and durable despite 
their delicate appearance, can be made from 
ordinary lumber-yard or  picture-frame 
molding. 

Nail lightly together two pieces of 1)” 
wood, mark the end outline of the box you 
wish to make on one side, and cut to this on 
a jigsaw or bandsaw. Then separate the 
two pieces, which will constitute the top and 
bottom of your box. The next step is to 
block the pieces apart, the size of the 
spacer block used depending on the depth 
desired for the box. Be sure that the block 

is perfectly square and that the upper piece is 
centered exactly over the lower. 

Sides for the box are next cut from any ma- 
terial which is thin, flexible, and fairly strong. 
Celluloid, fiber board, sheet plastic, thin linoleum, 
or several thicknesses of cardboard glued to- 
gether will all serve nicely. The width of the 
sides will be equal to the length of the spacer 
block, plus the thickness of the top and bottom 
pieces, plus 1/16” allowance for sanding. The 
sides are glued to the box, being held in position 
with tacks thrust through small squares of card- 
board. When the glue has set, remove the tacks, 


Shown below is a partly completed box. A temporary 
spacer block holds and bottom in the pro 
relationship whi and molding ore added 
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The radiating grooves 
that ore on the cover 
of the bonbon box at 
the left were made by 
a triangular file. To 
get the spiral effect 
at the right, molding 
is applied diagonally 


first tearing out the cardboard squares to 
permit a purchase under the tack heads. 

Glue to the sides of the box lengths of 
narrow half-round molding, available from 
lumber yards or the makers of picture 
frames, and usually costing from one to 
three cents a foot. It isn’t wise to use any 
molding which has a width greater than 19’ 
if the box you are building has curves of 
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short radius. In computing how much mold- 
ing will be needed, measure around the 
curves of the box with a flexible tape, and 
divide this distance by the width of the flat 
surface on the molding chosen. If the quo- 
tient ends in a fraction, sand the edges of 
some strips so that a whole number of them 
will fit evenly around the box. For example, 
if the perimeter of a box calls for 23% 
pieces of a certain molding, use 24 and sand 
a few lightly. 

Like the sides, the molding should be cut 
an extra 1/16” long to allow for later sand- 
ing. If the shape of the box permits, the 
molding strips may be held in place by 
string while the glue dries. If the outline of 
the box has any concave portions, small 
brads may be used to hold the molding. 
Still a third method is to make a gluing jig 
from the waste pieces resulting when the 
top and bottom were sawed out. Should the 
molding be applied diagonally to give a 
spiral effect, it should be soaked in water 
until sufficiently pliable and the glue used 
should be stiff to compensate for the extra 
moisture. 

When the glue has set, cut the box apart 

with a fine cabinet saw and remove 
the spacer block. As shown in a 
photo below, a simple jig will be a 
help in making this saw cut. If the 
lid is cut close to the top, glue a 
piece of plywood to the underside of 
the top so as to form a shoulder 
to guide it when it is fitted on the 
box. If the lid is cut deeper, glue a 
vertical strip of cardboard inside 
either the lid or the box proper to 
form a shallow rabbet. Sand the 
completed box thoroughly, being 
careful to remove all excess glue, 
and finish with varnish or enamel. 








Each of these sketches shows some carpentry work 
being done incorrectly. Can find the errors? 
The correct answers ore pri upside down below. 
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LARGE CRACKS IN OLD FLOORS can be 
patched without removing the boards, even 
though the cracks may be too wide to hold 
ordinary filler. First, nail down any loose 
or squeaky boards, as such boards will not 
hold filler. Clean all cracks. Then saw strips 
of soft wood to fit the cracks and bevel these 
strips slightly with a plane. Apply glue and 
drive them into the cracks with a wood 
wedge and a mallet, setting them ” 
below the surface. Shellac this trough and 
fill it with commercial filler, building it 
slightly above the surface. When it is dry, 
sand the filler level with the rest of the floor. 
RALPH S. WILKES. 


FILLER 
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Grooving and Rabbeting 


WITH A COMBINATION PLANE 


ABBETS and grooves are needed so fre- 
quently in woodworking that the home 
mechanic should be equipped to make them 
accurately and quickly. They can be cut 
with chisels, but special planes will save 
time. A rabbet and fillister plane is adjust- 
able for making rabbets of various sizes, and 
a dado plane cuts grooves the width of the 
plane. Still more elaborate, a combination 
plane is used for rabbeting, plowing, bead- 
ing, fluting, and tonguing on both light and 
heavy work. A router plane is useful for 
chipping out dadoes and for leveling recesses. 
How is rabbeting done with a combination 
plane? Loosen the fence and the sliding- 


By EDWIN M. LOVE 


FENCE 


stock thumbscrews, and back away the wing 
nut on the cutter bolt. See that a point of 
the spur in the main stock projects down- 
ward. Select a cutter somewhat wider than 
the rabbet to be made and insert it in the 
clamp with the notch engaging the pin in 
the adjusting screw; then tighten the clamp 
just sufficiently so that it will hold the 
blade and still allow it to be advanced or 
retracted for adjustment. 

Move the sliding stock to the left, to clear 
the work, and lock it. Place the fence in 
position and tighten its screws; then com- 
plete the adjustment with the adjusting 
screw and lock the fence in place. Set the 


FENCE 


ADJUSTING 
SCREW 


CUTTER-BOLT 
WING NUT 


DEPTH-GAUGE 
SETSCREW 


CUTTER 


Many operations in cabinetwork are possible 
with this combination plane. The fence is 
reversed in the photo to show its adjusting 


screws. Typical cutters are also pictured 


Rabbeting is simple with a plane of this 
type. The cutter chosen should be somewhat 
wider than the rabbet so it will clear the 
side of the stock and leave a clean edge. 
Test the setup by rabbeting on scrap first 


DECEMBER, 19438 


ADJUSTING 
SCREW 


TONGUE CUTTER 








prermews 


. 








depth gauge and check the setup by cutting 
a test rabbet in scrap wood 

Stock must be rigidly held in such a man- 
ner that the fence can slide along it, and the 
fence must be pressed firmly against the 
work. Take as heavy a shaving as can be 
easily managed. If the plane slides sidewise, 
the spur is dull or out of alignment, or the 
cutter may not be clamped firmly. Trim out 
the corner of the rabbet with a chisel and 
proceed after making proper adjustments. 

What adjustments are made for grooving 
with the grain? Choose a cutter equal to 
the width of the groove, set up the combina- 
tion plane as for rabbeting, and then, in ad- 
dition, align the spur of the sliding stock 
with the left edge of the cutter. Set the 
fence and depth gauge and plow the groove. 
If the groove is too wide for your near- 
est cutter, plow it with two or more cuts. 


A ; 
= Saw 


y> ats 
— 
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Hovw ure grooves made across the grain 
with a combination plane? The setup is the 
same as for plowing with the grain. Keep 
the spurs so they will sever the fibers with- 
out splintering. Clamp a strip at the far 
edge of the wood to prevent splintering as 
the plane bit emerges from the cut. 

Is it possible to groove the end of a board? 
If the blade is sharp, it will cut satisfactorily 
in the end grain. To prevent splintering, 
clamp a strip to the far edge. 

How are tonguing and grooving done? 
Set up the plane with the tonguing cutter 
and without the spurs and depth gauge. An 
adjustable attachment on the cutter regu- 
lates the depth of cut by riding on the tongue 
when full depth is reached. Plow the groove 
in the matching edge of the mating board to 
fit the tongue and to bring the faces flush. 

How is a rabbet plane used? The cutter 
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has no depth-adjustment screw and is free 
to move sidewise until clamped. Whether 
square or skew, its cutting edge must be 
parallel to the bottom of the plane. The 
proper thickness of shavings is assured by 
first resting the plane on a board and press- 
ing the cutting edge on it while clamping 
the cap, then by tapping the upper end with 
a hammer to get bite and by tapping the 
side, if necessary, for spur alignment. 

Carpenters often dispense with the fence 
by nailing a strip of wood on the work. This 
allows a tapered rabbet to be made. If your 
rabbet plane has two seats, the forward po- 
sition may be used for the cutter to make 
working in close corners easier. 

Is a dado plane difficult to handle It is 
used much like a radbet plane and, if prop- 
erly adjusted, is not difficult to handle. If 
the sides of a dado are sawed first, a narrow 


When oa cutter is inserted in a combination plane, 
its notch (shown on the left of the cutter above) 
should engage a pin in the depth-adjustment screw 


Grooving with the combination plane is similar to 
rabbeting except that the cutter cannot be wider 
than the groove. One of the same width is ideal, 
but several cuts can be taken if it is narrower 
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plane can be used for smoothing the bottom 
of a wide dado. 

How do you use a router plane? This 
tool has no side spurs and can be used only 
on dadoes or in recessed areas that have 
been sawed or chiseled at the edges. It is a 
rapid worker and will cut to depth in one 
setting, although it is usually best to take a 
roughing cut first. Screw a wooden bottom 
to the plane to span extra-wide dadoes. 

What are typical vabbets 
grooves? Door or sash frames have deep 
rabbets to receive glass or wood panels, 
shallow ones for panels set flush at the back. 
In the former, a tenon is cut on the end pro- 
jection of the rails; in the latter, it springs 
from the stepped-back portion. Backs oi 
cabinets are rabbeted for plywood panels. 
Dadoes and grooves carry drawer bottoms, 
and partitions. 


uses of and 


shelve s, 


All adjustments must be made with care. Above, 
the woodworker, in setting the gauge for depth, 
is correctly measuring to the edge of the cutter 


Tonguing is done with a special cutter having a 
notch in the center that leaves a tongue when the 
parallel rabbets are cut. Depth is gauged by an 
attachment that rides the tongue at full depth 





Self-Centering Knurling Tool 
By C. W. WOODSON 


oO oy is an interesting operation that will add a 

finished appearance to many projects. The knurling 
tool shown above is of the floating type, which allows 
self-centering of the rollers to insure equal pressure and 
a perfect diamond pattern. A few short pieces of scrap 
steel and a pair of hardened, diamond-pattern, standard- 
faced knurls, which should be purchased ready-made if 
you do not own a hobbing machine, are all that are re- 
quired to make it. 

Chuck a 5” length of %” bar in the lathe as shown in 
Fig. 1 and take 1/32” off each side to reduce the thick- 
ness to exactly that of the knurls. With the work still 
chucked, drill the stud hole, starting with a \” drill, 
opening out with a 7/16” drill, and finally reaming to 
exactiy 42”. Round the end by hand-filing as indicated 
in the drawings. File off any burrs and bevel the sharp 
edges slightly; then draw-file bright all over. 

The twin disks that hold the knurls can be made from 
a short piece of 1%” steel rod cut off and faced smooth, 
as in Fig. 2. Lay out the stud hole as shown in the 
drawings, stack the two disks, clamp them together, and 
drill through both at once. Drive a pin into this hole to 
keep the disks aligned; then lay out the two knurl-pin 
holes and drill them to the exact diameter specified so 
that the pins will be a drive fit and can be removed for 
changing knurls when necessary. Notch the disks be- 
tween these holes with a rat-tail file to allow of knurling 

work that is of small diameter. 

Turn the stud from a short piece of 
14” rod in one chucking. The '2” hole 
in the shank should be used as a ring 
gauge to assure a fit just tight enough 
to cause a slight drag when the stud is 
turned in the shank. This finished stud 
is shown with the disks, knurls, and 
knur! pins in Fig. 3. 

To assemble the tool, first tightly 
rivet one end of the stud over one of 
the disks; then insert the large section 
of the stud into the hole in the tool 
shank and rivet the other disk. The 
pins are driven in after the knurls have 
been inserted. Shown are medium-size, 
21-pitch, right and left-hand diamond 
knurls. They are interchangeable. 

















POPULAR SCIENCE 





NEW 


SHOP 


SCRAP MATERIAL was all that was 
used by the boys of Wilson High 
School, Jamaica, L. I. to build this 
riveting machine, which will drive 
5/32” rivets as fast as the work can 
be fed. An old automobile gear was 
employed for the base, with a cap 
fitted over it for appearance. Scrap 
pipe served as the column and as a 
reservoir for compressed air. 


The horizontal 
arms were fabricated from some stray pieces of 
an airplane landing gear, and the dolly bar 





backing the rivet was turned out from a cast- 


off Ford axle. 
assembled the machine. 


SMALL TAPS will be 
less likely to break 
during use if they are 
chucked in a pin vise, 
as shown at the left. 
When used for deli- 
cate work, such a 
vise will forestall any 
excessive twisting 
that might result 
from use of an ordin- 
ary tap wrench of T- 
handle design. More- 
over, a better feel of 
just how much pres- 
sure a small tap will 
stand can be had in 
this manner, and with a pin vise it will also 
be found easier to guide the tap accurately 
into the hole at the start. In tapping small 
holes, it is of the utmost importent to select 
a drill of the proper size, and to use a lubri- 
cant suitable for the metal being worked. 
Correct drill sizes and lubricants are recom- 
mended in various handbooks.—C,. W. W. 








Students in the welding classes 


Photo courtesy of Air Reduction Sales Co. 


CENTER 
HEAD _—_ SETSCREW WITH PILOT 


TO FIT GROOVE 











‘to FIT 
TAILSTOCK TAPER 


% DIA. BALL 
BEARING 


A LIVE PIPE CENTER constructed like the 
one in the drawing will prove well worth 
the making if no die is available for the 
threading of large-diameter pipe. The one 
illustrated, designed for 8” pipe, was con- 
structed by turning its shank to fit the tail- 
stock of a lathe. The outer end of the shank 
was drilled to take a 14” ball as a bearing 
for the hardened center head to revolve on 
as it turns with the work. A setscrew seated 
in a circumferential slot holds the center 
head in position on the shank. An oil hole 
is provided for Jubrication.—_H. D. CHAPMAN. 


ACCURATE RADIUSES can be turned with a tool consisting 

G of a ball bearing and a seat, according to the British maga- 
—> zine Mechanics. As in the sketch, the holder is slightly 
} countersunk to provide a seat for the ball, which is then 
SHANK soldered in position. The ball is next ground down to center 
£Z in its holder. This center line can be checked on a surface 
plate with a vernier height gauge if extreme accuracy is 
required. Careful grinding is necessary or the ball may be 
ripped from its seating. The tool works very well on brass, 
bronze, and other soft metals. 
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CUTTING THREADS ON A LATHE 


LTHOUGH threads may be produced by 
A such differing methods as grinding, 
rolling, milling, or using a screw-cutting die, 
an engine lathe is almost always used when 
the threads must be concentric with other 
turned surfaces. 

In cutting an external thread, the tool is 
fed into the work by means of the compound- 
rest feed. The compound rest could be set 
to advance the tool squarely into the work, 
but it is usually found preferable to set it 
over 30 deg. The tool then removes metal 
only with its left-hand edge, and tends to 
produce a smoother thread than if it were 
fed straight in. Since the tool in this case 
moves along the hypotenuse of a right 
triangle, it is advanced 1.154 times the 
actual depth of the thread. 

The cross slide is used in backing off a 
tool after a cut has been completed so that 
the carriage can be returned for another 
cut. The cross slide is then moved in to its 
original position, located either by a stop or 
by a reading on the cross-slide index collar. 
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To prevent the tool from tearing the threads, 
the lathe spindle speed should be slow; the 
actual speed for the metal being worked 
may be obtained from a handbook. The 
gears which drive the lead screw must, of 
course, be arranged to produce the specified 
number of threads per inch. 

Since every cut after the first must track 
in the same spiral, it is necessary to “pick 
up the thread” each time, that is, to engage 
the lathe carriage to the lead screw at the 
proper moment. This may be easily done 
with a threading dial. If an even number of 
threads per inch are being cut, the lead 
screw can be engaged when any mark on 
the dial comes opposite the index mark. In 
cutting an odd number of threads per inch, 
the lead screw is engaged at a numbered 
mark on the dial. The following photo- 
graphs, showing the sequence of operations 
in cutting threads on a lathe, have been 
taken from a motion picture produced by 
the U.S. Office of Education and distributed 
by Castle Films. 


POPULAR SCIENCE 








CORES 


{~14 NATIONAL 1% TAPER PER FOOT 


r — 

Wie 
; | 
| THT | 

| } 

ty) 

' i | 

Had bad hd af 


FINE THREAD 


\ 





- 





1.250 DIA 
. ~ 
-.002' 











— 














As shown on the drawing, a |”-14 National Fine 2 A National Fine Thread has a 60-deg. included 
1 Thread is to be cut at one end of a shaft. This angle. Other values for this particular thread 
means that the outside thread diameter is |”, and are obtained from a handbook. The important value 
that 14 threads are cut to every inch of the work to find is the depth, which in this case is .0464” 


3 Fitted with a dog, the work is set up between 4 The shaft is now undercut so that the threading 
centers. The hole in the tailstock end must be tool will not hit the edge of the taper as it 
well lubricated. Some machinists wedge the tail of completes a cut. This undercut must be at least as 
the dog in the faceplate to minimize any backlash deep as the finished thread to give full clearance 


Though the tool could be set to feed straight 4 Both the angle and width of flat on the tool 

in, better threads will result if the compound are next checked by inserting it in a thread 
is set over 30 deg. The tool then moves along the gouge. Note that it fits properly in the notch of 
hypotenuse of a triangle, or 1.154 times the depth a tool for cutting 14 threads an inch [CONTINUED] 














THREAD DEPTH x 1.154 
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7 The tool is then placed in the holder so thot 
its point is at the exact center of the work. 
lf placed either above or below this center line, 
it will probably cut threads having a poor finish 


9 With the compound rest set at zero to provide 
a point from which to measure tool travel, the 
cross slide is advanced until the tool touches the 
work, and a stop is clomped to it at this setting 


11 The gearing between the lead screw and lathe 
spindle is set for 14 threads per inch. This 
means that the spindle makes 37/2 turns while the 
lead screw, with four threads per inch, makes one 


8 A center gauge is used to be sure the tool is 
square with the surface to be threaded. With 
the gouge flat against the work, the tool holder 
is moved until the tool fits in the 60-deg. notch 


10 Since the lathe carriage is moved by the lead 
screw during threading, the lathe feed rod is 
disengaged by adjusting this lever to the neutral 
position. It stays untouched during the operation 


12 When the right relation has been established 
between spindle and lead screw, the speed of 
the spindle is set for the material being worked. 
About 20 r.p.m. is suitable for this steel shoft 
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13 The carriage is engaged to the lead screw by 14 To test the setup, a light trial cut is made 
this lever. Since the tool must always travel with the tool advanced .002” by the compound- 
the same path, a threading dial is used to locate rest feed. This will cut light lines in the work, 
the proper place to re-engage for subsequent cuts giving an easy way to count the threads per inch 


1 As soon as the tool enters the undercut, the 16 After the cross slide has been moved against 


carriage is disengaged from the lead screw, its stop, the tool is advanced about .005” by 
and the tool is backed out by means of the cross the compound-rest feed. When the total movement 
feed. The tool goes back to the starting position of the compound rest is .054”, the thread is finished 


17 To get a smooth thread, a good cutting oil is 18 As the thread nears its specified depth, it 
used. It is also important to engage the lead can be checked with a thread micrometer. To 
screw some distance before the tool enters the cut be sure of a fit, it is often advisable to test the 
so as to compensate for any backlash in the gears thread directly on the part for which it is made 
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COLOR Mood: 
for Your Photographs 


HOW TO TONE BLACK-AND-WHITES 
TO BRING OUT SPECIAL EFFECTS 


By Sigismund Blumann, F.R.P.S. 


HILE many black-and-white photo- 

graphs may be things of beauty, there 
are many subjects that can be enhanced by 
color. Toning of black-and-white photo- 
graphs is as interesting as it is simple. Ac- 
curate mixing of solutions, cleanliness, and 
chemically pure (c.p.) chemicals in sealed 
packages are essential to, success. Use only 


glass, plastic, or enam- 
eled trays without chips 
where metal is exposed. 
Most toning chemicals 
are sensjii-ve to light, so 
their soliitions should be 
kept in dark bottles and 
out of daylighn. 

It is often ‘forgotten 
that water is a chemical 
and is as subject to im- 
purities as ar.y other and 
more likely to be con- 
taminated. Distilled wa- 
ter is not always impera- 
tive, but it assures pure 
water. 

Except when prints are 
to be toned with liver of sulphur, it is im- 
perative that all hypo be washed out of the 
emulsion and the paper. Not enough was‘i- 
ing after toning is bad. Too much may be 
equally harmful. The blue and green of a 
well-toned print may deteriorate into a 
blackish-blue mottle and a green tone turn 
a sickly yellow-green when overwashed. If 


Color toning in blue emphasizes this snow scene. Care must be taken to keep from staining the whites 
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there is a tinting of 
the whites, and three 
minutes of washing in 
running water or in 
four changes of still 
water does not remove 
the discoloration, 
place the print in a 
tray of clear water to 
which has been added 
5 grains sodium car- 
bonate to each ounce 
of water. Too much 
alkali will revert the 
print to black and 
white. If, on the other 
hand, a green or blue 
print calls for added 
brilliance after wash- 
ing, it may be stepped 
up by a bath of 1 
minim hydrochloric 
acid to each ounce of 
water. 

Some developing 
emulsions respond 
more promptly to ton- 
ing than others, and 
some brands of paper 
refuse to respond to 
the liver of sulphur 
process. In such a 
contingency, simply 
use another process to 
obtain the desired re- 
sult. 

For the bleach and 
redevelop processes, it 
is sometimes an ad- 
vantage to have the 
prints slightly on the 
dark side as the 
browns produced are 
more translucent than the original black. 
Prints toned in solutions of the metal salts 
should be on the light side as the deposit acts 
toward increasing density. 

The following formulas are for bromide, 
chlorobromide, and chloride prints, whether 
they are contacts or enlargements. Prints 
to be toned must have been developed, well 
washed, and dried.. Just before toning, allow 
the prints to soak in clear water until they 
are thoroughly saturated. This will help to 
avoid uneven toning. 

Brown Tones. The bleach and redevelop 
method is most common and popular. It has 
a definite advantage in that it changes the 
black silver image to a silver sulphide, thus 
making for greater permanence. 

Bleaching solution: 

Potassium ferricyanide 
Potassium bromide 
Water 
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Toning with blue adds naturalness to water and sky in this view of the sea 


Bleach the print until the deepest shadows 
disappear, and wash until the water shows 
no discoloration. Then redevelop in 
Sodium sulphide ........... % oz. 
Water nit 23 “ 

The image should come up in a good 
brown almost immediately. Remove it from 
the solution for a final washing of five 
minutes in running water or four changes of 
still water when toning is even and complete. 

For a colder brown, soak the black-and 
white print in the redeveloping solution (the 
sulphide) a few minutes and, after a short 
wash in clear water, bleach and redevelop 
as directed. 

Liver of sulphur brown toner: 
Liver of sulphur.. 60 grains 
Water 16 oz, 
Add I minim of strong am- 
monia to each 4 oz. just before 
using. 








Green puts vividness in this picture of sentinels standing against the sky 


Toning takes place in from three to ten 
minutes according to the temperature of the 
bath. Sometimes the brown is not apparent 
until the print has been washed and dried. 
With some emulsions, it may be necessary 
to add 2 grains hypo crystals to each ounce 
of the solution. The color is a rich photo 
brown having the characteristic purplish 
tone of gold-toned albumen papers. 

Red Tones. Solution A 

Water , 9 oz. 

Copper sulphate 55 grains 

Potassium citrate 50 , 
Solution B: 

Water 1 oz. 
Potassium ferricyanide 45 grains 
Pour B into A slowly, stirring constantly. 
In this solution, the print will tone from 
purple brown through shades of brown to a 
good red. Remove the print when the de- 

sired color is reached and clear it in 
Water 16 oz. 
Nitric acid 1 dram 


Wash well, and ifa 
rich red is desired, 
give it a finishing bath 
in 
Water ... 10 oz. 
Sodium sulphite 1 “ 

Finally wash the 
print well and dry. 
The color becomes 
richer on drying. 

Blue Tones. As the 
image is considerably 
intensified by this pro- 
cess, work with prints 
that are on the light 
side. 
Water 
Potassium 

ferricyanide 

90 grains 
Ferric ammonium 

citrate 45 

Nitric acid 10 minims 


20 oz. 


“ 


It may be necessary 
with some papers to 
increase the acid con- 
tent to as high as 50 
minims, but use no 
more than is required. 
Toning begins im- 
mediately and, with a 
fresh solution, should 
be complete in one 
minute or less though 
the blue may not be 
evident until the print 
has been a minute or 
so in the wash water. 
Overtoning stains 
whites. Washing 
should only be suf- 
ficient to clear the whites, and, if prolonged, 
may destroy the blue tone. If the image 
fades or spots in the toning bath, there is 
hypo in the emulsion on the print. If the 
color reverts to black in the wash water, 
the water is alkaline. The effects of in- 
sufficient washing out of hypo in the original 
fixing of the print cannot be remedied, but 
alkali in the water may be neutralized by 
adding a little acetic, nitric, or citric acid 
to the final wash. 

An acid bath, say 15 grains oxalic acid to 
16 oz. water or 5 minims nitric or hydro- 
chloric acid to 16 oz. water, makes the blue 
more vivid and, with some brands of paper, 
somewhat alters the tone. In every case the 
image is intensified. 

Green Tones. Vanadium is preeminently 
good for green toning baths, but is some- 
times difficult to obtain. However, a com- 
mercial green toner will give reliable re- 
sults. Here is an accepted formula using 
vanadium: 
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Solution A: 
Ferric chloride 1¢ 
Oxalic acid (concentrated 
solution) 1 oz. 4 drams 
Vanadium chloride . . 20 grains 
Water. lainstaniiniilaahaiince 5 oz. 
Solution B: 
Potassium ferricyanide 50 grains 
Water ait 5 oz. 
Slowly, and with constant, gentle stirring, 
pour A into B, never the reverse. If toning 
does not begin the moment the paper is well 
under the combined bath, the emulsion of 
the print requires the addition of from five 
to as much as 50 grains of potassium 
ferricyanide. In such a contingency, simply 
put the print into clear water, add the 
needed ingredient to the bath and see that 
it is completely dissolved, then replace the 
print in the toner bath again. 
Prolonged toning makes for 
a disagreeable yellowish 
color. The full richness of 
the green appears in the 
wash water, but too much 
washing causes the print to 
become bluer and bluer until, 
finally, the green is lost. 
For particular results, 
after having washed the 
green-toned print, you can 
clear the highlights and im- 
prove the color by immers- 
ing the print a few minutes 
in the following bath: 
Water 16 oz. 
Borax 320 grains 
Hypo 3 oz. 
Multiple Solu- 
tion A: 
Water 
Uranium nitrate 
or acetate 
Acetic acid 
(glacial) 
Solution B: 
Water 
Potassium 
ferricyanide.... 20 grains 
Acetic acid 
(glacial) % oz. 
Solution C: 
Water .. seoineen 
Citrate of iron 
and ammonia.. 20 grains 
Acetic acid 
(glacial) % OZ. 
The citrate of iron and ammonia may be 
the brown scales or the green, but they must 
be crisp and shiny. Insist on unopened 
bottles of known brands. Dissolve each 
solution in the order given, and keep in 
chemically clean, dark-colored bottles with 
good stoppers. 


grains 


formula, 
3% oz. 
20 grains 


% oz. 


3% oz. 


3% oz. 
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The least trace of hypo in prints may lead 
to fading, spots, and other trouble. Wash 
the prints before toning. Then use 

Blue: B, 1 part, C, 1% parts. 
Green: A, B, and C, each 1 part. 
Sepia: A, 2 parts, B, 1 part. 
Red: A and B, 1 part each. 

Wash the toned print in four changes of 

still water, allowing two minutes to each 

change of water, then fix and clear in 
Acetic acid (glacial) . . 20 minims 
Water (tap will do) 20 oz. 

Wash in still water. Vivify the color in 
Potassium alum. % oz. 
Water (tap water will do) 25 

Wash again in four changes of still water. 

Still water is specified as the delicate de- 

posit of metallic pigment would be washed 

off by running water. Wherever uranium is 


Sun through leaves and green tints give the woods scene added beauty 


involved, the minutest trace of alkali in the 
water will remove the color and cause a 
reversion to black and white. This is useful 
when a toned print is to be restored to its 
original color. Combination of the various 
solutions in different proportions in the 
multiple formula is possible for nuances. 
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CUTOUTS placed in front of photo- 
graphic or prop backgrounds afford 
many possibilities for striking pic- 
tures. As shown at the right, the 
finished photograph is made by 
cutting out and mounting a selected 
subject before an appropriate back- 
ground, and then photographing 
the two units together. 

The cutout, preferably on double- 
weight paper, should be carefully 
trimmed to follow the exact lines of 
the subject. To prevent any white 
fringes from showing, blacken the 
edges with ink. Provide a stand by 
gluing a flap of fairly stiff card- 
board to the back of the cutout. 
If the cutout is over-flexible or 
shows a tendency to curl, reinforce 
it by gluing strips of cardboard 
along the back. 

Next, tack up the background 
picture and pose the cutout infront 
of it. In lighting, decide whether 
you wish a shadow of the cutout to 
appear on the background; it may 
or may not be desirable. Also de- 
cide whether the background should 
be precisely in focus or whether it 
should be subdued by being some- 
what out of focus. You will find in 
general that landscapes, seascapes, 
and cloud masses will be your most 
useful backgrounds 

Used with imagination, this proc- 
ess affords wide scope for dra- 
matic pictures. Props may be used 
for backgrounds instead of photo- 
graphs, as in the flag shot at the 
right. There are also many op- 
portunities for the effective use of 
table-top settings and symbolic 
backgrounds such as newspaper 
headlines, posters, or magazine 
covers.—LouIS HOCHMAN. 
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SCARCITY OF CUT FILM need not hamper 
photographers who can still obtain roll film 
of suitable width. A print trimmer, fitted 
with a wire support for the film spool, and 
equipped with two pins or brads to locate 
the proper film length in the dark, provides 
a satisfactory way to convert roll film into 
cut film. To avoid objectionable finger 
marks, it is best to cut the film before re- 
moving the paper backing or leader. The 
difference in thickness between cut and roll 
film does not appear to cause any difficulty 
in focusing.—-ROBERT F, BENENATI, 
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A TILTING TRIPOD TOP for use with cam- 
eras which have only one tripod socket will 
make it easy to take vertical as well as 
horizontal pictures. This accessory, which 
is both compact and steady, can be built 
without difficulty from scrap metal. 

The top consists of two metal plates, 
spaced apart by a bar which is riveted to 
the upper plate. This bar should be thick 


enough to allow room between the plates 
for the camera-socket bolt and for the thin 
strap that holds it in place. The two plates 


are hinged together, one leaf of the hinge 


IN WEIGHING CHEMICALS for photogra- 
phic solutions, an ordinary postage scale will 
be found to be sufficiently accurate. For 
simplicity, attach a table to the scale which 
shows equivalents between ounces and 
grams. This table, which can be clipped 
or copied from any photographic almanac, 
must of course be placed on some stationary 
part of the scale where it will not interfere 
with normal operation or reading. The scale 
can then be used interchangeably either for 
weighing mail or for preparing photo- 
graphic solutions.—JOHN K. KARLOVIC. 
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being riveted to the lower plate and the 
other to the spacer bar. 

A small metal arm with a bolt and knurled 
nut at its elbow locks the two plates in posi- 
tion. To keep this little bolt from turning, 
a flat face is filed on the side of its head 
and one end of the arm is bent up to bear 
against this surface. Each end of the arm 
is riveted loosely to a pair of small brackets 
which are themselves firmly riveted to the 
two plates. A piece of felt should be glued 
to the top of the upper plate to add friction 
and to protect the camera.—C, B. 


THE TEMPERATURE OF WATER used to 
wash negatives or prints may be read at a 
glance if a thermometer is installed on a 
darkroom faucet. A 1%” pipe tee, a valve, 
a thermometer, and a brass plug are the 
principal parts needed. This brass plug is 
screwed into the upper tee opening, and the 
thermometer, seated in a bit of cotton, rests 
in a hole drilled almost through the plug. 
A cork or rubber plug may also be used, if 
the thermometer extends through the hole. 
The valve is used to connect the tee with 
the water pipe, while 
a bathtub hose con- 
nector may be 
screwed into the 
lower tee opening. 

Protect the instru- 
ment by slipping a 
tubular shield over 
the thermometer and 
onto a projecting 
shoulder of the plug. 
The shield shown at 
the right was origi- 
nally a clip used for 
closing the open end 
of a vacuum-cleaner 
bag.—W. E. B, 











——i> SEED ECD ZEDE AS 


FEW CRITICAL MATERIALS go into the 
construction of this new 16-mm. sound-on- 
film projector. Die castings, made of alum- 
inum in former projectors, are now zinc. A 
sound head of welded sheet steel has been 
substituted for the casting previously em- 
ployed. The makers assert that although 
the projector and case are slightly heavier 
than comparable past models, improvements 
in design make it superior to prewar ma- 
chines. As an example, they cite a new type 
of gear-case ventilation which prevents the 
formation of oil film on optical components. 
Present production goes to the armed forces. 


valuable 


SCRATCH-FREE CLEANING of 


camera lenses is said to be possible with 


this pencil-type glass cleaner. Especially 
made for use on optical glass, which is rela- 
tively easy to scratch, the pencil is used to 
draw a few circular marks on the lens, after 
which the lens is polished with a soft, lint- 
less cloth. Included among the advantages 
listed for this method are safety, speed, and 
convenience, as well as the fact that no 
greasy sheen remains after cleaning. The 
lens pencil can also be used on eyeglasses, 
microscopes, and other optical devices. 
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FOR COPYING, a wooden tilt top of the 
kind used with view cameras serves almost 
as well as a regular copying stand. The 
written, printed, or photographic material 
to be copied is thumbtacked to or held by 
elastics against the upper half of the tilt 
top, which in turn is locked in the 90-deg. 
position. Copying can then be done with the 
camera placed horizontally, thus avoiding 
the problems of camera support involved in 
vertical copying. If the material to be 
copied is too large for the tilt top, a piece of 
stiff cardboard placed behind it will afford 
the necessary rigidity.—J. K. K. 


ANILINE DYES which are absorbed by pho- 
tographic gelatin are contained in this new 
retouching kit. The dye solutions, which are 
brushed on and which may be used on either 
negatives or prints, are said to produce 
smooth, even-toned effects. Fine-line work 
that is practically indistinguishable from 
lines on an unretouched negative may also 
be performed. Three shades of the dye solu- 
tion are supplied in the kit, together with 
bottles of reducer, masking fluid, and a 
liquid said to give smooth control of dye 
flow. Also included are blotters, cotton- 
swab sticks, a brush, and a dropper. The 
simple procedures involved make the kit 
suited for amateur retouchers. 
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tensively in this country, are be- 

coming almost as familiar to the 
American housewife as they are to the 
Chinese who have made them an im- 
portant part of their diet for 5,000 
years. In addition to having wide use 
as an ingredient for industrial prod- 
ucts and as both fodder and fertilizer 
on farms, soybeans are common on 
many dining tables in a variety of 
dishes. 

One way of using this versatile bean 
as a food, however, probably isn’t so 
well known. Sprouting converts the 
dried bean into a fresh vegetable that 
not only rivals tomatoes in vitamin C, 
but contains healthy amounts of pro- 
tein, calcium, iron, thiamine, niacin, 


S ames now cultivated ex- 
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Stages in the growth of the sprout, from 
its first appearance to the point where 
it is just right to be cooked, are shown 
at the top of the page. Just above is a 
crop of sprouts ready for a tasty recipe 








and riboflavin, which are found in 
beefsteak. 

Protein and calcium, builders respectively 
of muscle and bone, acquire an added signifi- 
cance in a time of rationed meat, cheese, 
and other dairy products. Thiamine, ribo- 
flavin, and niacin are the principal con- 
stituents of vitamin-B complex, the vitamin 
so essential to health. Thiamine, derived 
chiefly from whole cereals, is necessary for 
the normal functioning of the nervous sys- 
tem. Riboflavin, found largely in meat, eggs, 
and leafy vegetables, promotes growth and 
helps increase the span of life. Niacin, sup- 
plied by meat, milk, and greens, guards 
against nervous and skin disorders. 

Dr. Clive McCay and his nutrition staff at 
the New York State College of Agriculture, 
Cornell University, have developed a simple 
method of sprouting that can be followed by 
the housewife in her own kitchen. 

Any wide-mouthed receptacle can be used 
for sprouting beans at home, provided it has 
a hole in the bottom for water to drain 
through. A housewife will probably find an 
ordinary clay flowerpot best suited for the 
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raising of a small crop of sprouts for a try- 
out in some of the appealing new dishes. 
A coat of some bright, Chinese color will 
transform such a pot into an ornamental as 
well as a functional adjunct, and above are 
some Chinese characters that will carry the 
Oriental motif a step further if they are 
reproduced on the pot. They mean “bean- 
sprout vegetable.” 

Dry soybeans for successful sprouting 
need possess no higher quality than a mere 
ability to grow, and they are pretty sure 
to do so if they are less than a year old. 
The more expensive, higher-grade beans are 
not necessary. Field beans generally used 
as fodder are good enough if they are free 
from other seeds, and a half pound of them 
will return an abundant family supply of 
sprouts in from three to five days. 

Aside from the pot and the beans, and 
water, the process calls for nothing except 
a little chlorinated lime. Dilute solutions of 
the lime are used to prevent mold. 

Rules for sprouting are simple. Inspect 
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and wash a half pound of beans 
and soak them overnight in 1% 
pints of water to which has been 
added a pinch of the chlorinated 
lime. After soaking, the beans 
should be strained and poured into 
a sprouting pot large enough to 
hold them, as they sweil to twice 
their original size. A piece of wire 
screening over the hole in the bot- 


At the left, a small sieve 
is being inserted to keep 
the beans from dropping 
out of the sprouting-pot 
hole. A watering can is 
a handy sprinkler to use 
for the frequent wetting 
of the sprouts, while at 
the right the pot is being 
covered with o fitted top 
to keep out all daylight 


tom of the pot will keep any beans 
from falling through and scattering when 
the pot is moved about. 

Now cover the beans with a wet cloth and 
also place on top of the pot a piece of wet 
cardboard or a plate to keep light out. 
Sprinkle the beans with plain water three or 
four times a day, taking care after each 
sprinkling to joggle the pot so that all ex- 
cess water will drain out the hole. A last 
sprinkling each night should be made with 


a solution formed by dissolving 1/3 teaspoon 
chlorinated lime in 1 gal. water as a guard 
against the formation of mold. 

Sprouts are fully grown when they are 
about 12” long. They grow faster in warm 
weather than in cool, but they seldom take 
more than five days to mature. In very hot 
weather, mold may develop despite the 
chlorine treatment, but ice cubes placed on 
top of the wet cloth will help to avert it. 








Section Lifter Aids Microscopists in Handling Specimens 


SPECIMENS prepared for microscopic ex- 
amination are often so delicate that they 
may be damaged even by gentle handling 
with forceps. However, it is easy to make a 
section lifter, a simple little instrument 
which is used shovel-fashion and which will 
transfer specimens without harm onto 4 
glass slide or from solution to solution. 

A section lifter may be cut from a sheet 
of 24-gauge copper, using the dimensions 
shown in the drawing at the right. After 
a blank has been cut, re- 
move any burrs from it 
and file a bevel on the 


- 
forward edge of the lifting 
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surface. Then bend the t 








piece to shape, and finish L | 


by cleaning thoroughly 
with a piece of fine emery 
cloth.—H. F. WHITTAKER. 
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Used Since the Dawn of History, 
It Has Properties That Make It 
Proof Against the Ravage of Time 


By KENNETH M. SWEZEY 


F ALL the metallic elements, copper 

was probably the first used by man. 
Objects fashioned from copper date back 
long before recorded history. This reddish, 
soft, long-lasting metal still plays a prin- 
cipal part in the industry of the world, for 
iron is the only metal produced in greater 
quantities. 

Copper is valued chiefly for three proper- 
ties: it has much higher electrical and heat 
conductivity than any other common metal, 
and it is remarkably resistant to corrosion. 
Coins, ornaments, and tools made of copper 
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and its alloys, brass and bronze, have weath- 
ered centuries. Its heat conductivity makes 
is a highly efficient material for radiators. 
The great electrical conductivity of copper, 
its strength, and its ductility, make it ideal 
for wire and other conductors. 

Dry air does not affect copper at all. Ex- 
posed to moist air, the surface of copper 
first changes to red or black copper oxide. 
This in turn is changed to a green basic 
carbonate that resists all further corrosion. 
Scratch away a little of this carbonate from 
weathered copper, and you will discover the 
bright metal unharmed beneath. 

Copper carbonate can be used as the basis 
for a whole series of copper compounds. 
Dissolve the green chemical in an excess of 
a dilute solution of an acid, and a solution 
of the corresponding salt will be formed. 
Dilute nitric acid produces copper nitrate, 
hydrochloric acid makes copper chloride, 


A Bunsen flame rich in chlorine 
is obtained by fastening cotton, 
wet with carbon tetrachloride, to 
the air intake of a burner. The 
flame burns blue-green as copper 
wire held in it turns to copper 
chloride, but pure copper forms 
ogain on a clay pipe held above 





ind so on. The salt can be ob- 
tained by evaporating the solu- 
tion. 

You can make copper carbon- 
ite in your home lab by simply 
adding a solution of sodium car- 
bonate or bicarbonate to a so- 
lution of any soluble copper 
salt, such as copper sulphate. 

The green carbonate will precip- 
tate out. 

As a heat conductor, the su- 
pe riority ot copper over other 
common metals may be shown 
by a simple conduction race. 

Slice up a small candle and put 

a piece on the end of a 6” length 

of bare copper wire and similar 

lengths of iron, aluminum, and 

other wires. Attach these, as 

illustrated, by heating the end 

of each wire and allowing it to 

melt its way into a slice to a 

depth of the thickness of the 

wire. Then mount the wires 

with their free ends close to- 

gether and with the ends holding the candle 

slices fanned out. Now hold a lighted match 

inder the free ends and watch the race. 

Heat will travel to the far end of the cop- 

per wire, causing the wax to melt and its 

slice of candle to fall off, much faster than 

through any other metal except silver. In 
three-way race, aluminum would come 

second, with iron far behind. 

Copper heated in a hot flame becomes 
oated with black copper oxide. This chem- 
cal may be obtained in quantity for your 
experiments by heating some of your cop- 
er carbonate 

That nothing is lost when copper oxi- 
izes, but that something has been gained, 
an be proved by changing oxide back to 
opper. When the oxide is heated in the 
resence of hydrogen, the hydrogen com- 
vines with the oxygen of the oxide to form 
vater and leave glistening copper 

Apparatus for this experiment is shown 
n an accompanying photo. A little pow- 
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Copper wins easily in the “heat race" shown 
at the left, while in the setup below copper 
oxide is being changed back to copper metal by 
heating it in the presence of illuminating gas 
rich in the hydrogen needed for the reaction. 
At the bottom of the page a solution of copper 
sulphote is undergoing a transformation as the 
iron of the nail changes places with the copper 
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dered copper oxide is placed in a hard-glass 
tube about 8” long. A one-hole stopper, 
with a bent glass tube having a jet drawn 
on its free end, is inserted in one end of the 
tube containing the oxide. The other end is 
fitted with a similar stopper having through 
it a straight glass tube which should be con- 
nected to an illuminating gas outlet. This 
type of gas is rich in hydrogen. Mount this 
apparatus on a stand with the jet end a 
trifle lower than the other. 

After all joints are tight, turn on the gas 
and let it flow until all the air is swept from 
the tubing. This prevents a slight explo- 
sion that might jar the apparatus apart if 
the gas is ignited while mixed with air. 
Light the gas at the jet and adjust it to a 
1” flame. 

Now light a Bunsen burner equipped with 
a wing top, and heat the tube under the 
copper oxide gently at first and then more 
strongly. Soon the black oxide in the tube 
will change into red copper and drops of 


The white powder of dry copper sulphate will turn into blue 
crystals if wet by a solution containing any trace of water 


water will accumulate at the lower end of 
the tube. When all the oxide has changed 
to copper, extinguish the Bunsen flame, but 
allow the gas in the glass tube to flow until 
the tube has cooled, thus excluding air 
which might cause a slight explosion. 
Copper sulphate, or blue vitriol, is prob- 
ably the most useful copper compound. It 
is employed in wet batteries, in refining 
copper, and in electroplating. Mixed with 
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slaked lime, it forms the gardener’s Bor- 
deaux mixture. 

Put an iron nail in a solution of copper 
sulphate, and within a few minutes the blue 
characteristic of the cupric ion begins to 
change to green, while the nail takes on a 
muddy coating of copper. Left overnight, 
the solution will change to a light green 
and particles of copper will cling to the nail 
or lie at the bottom. 

What has happened? Iron from the nail 
ha$ joined with the sulphate part of the 
solution, forcing the copper out. You start- 
ed with copper sulphate and metallic iron, 
and wound up with iron sulphate and metal- 
lic copper. 

Ordinary copper sulphate crystals are 
blue because they contain water of crystal- 
lization. Drive this water out with heat, 
and the crystals will fall into a white pow- 
der. Add water to the powder and the 
crystals will become blue again. Because of 
this propensity, dry copper sulphate can be 
used to detect water in organic 
liquids such as alcohol. Dry cop- 
per sulphate treated with a few 
drops of absolute alcohol will 
remain white, but alcohol con- 
taining even the slightest amount 
of water makes it blue. 

Another important use of 
copper sulphate is in Fehling’s 
solution, which is used for the 
detection of “reducing” sugars 
in food and in the blood. This 
solution is made in two parts. 
Dissolve 812 grams copper sul- 
phate in water and dilute to 125 
ml., and also dissolve 43 grams 
potassium sodium tartrate and 
1214 grams sodium hydroxide in 
water and dilute to 125 ml. Keep 
them separate until ready for 
use. 

A yellow precipitate is formed 
when a few drops of a solution of 
a reducing sugar (maltose or 
glucose) are added to mixed 
parts of Fehling’s solution. Heat- 
ing turns the precipitate red. 

Ordinary sugar causes no re- 
action. Normally copper sulphate 
reacts immediately with sodium 
hydroxide to form a blue precip- 
itate of copper hydroxide, but the tartrate 
ion in ordinary sugar forms a complex with 
the cupric ion, preventing the reaction. 
When reducing sugars are added, they re- 
duce the cupric ions to cuprous ions which, 
not forming the tartrate complex, immedi- 
ately unite with the sodium hydroxide to 
form a yellow precipitate of cuprous hy- 
droxide. Heating changes this to red cu- 
prous oxide. 
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Modifying the height of the funnel, above, changes 
water pressure ard hence the lens shape. A mirror is 
needed (below), since the lens must be horizontal 


HOMEMADE 


SHOWS HOW LIGHT IS BENT 
By BENJAMIN TAPLITZ 


HAT happens when light passes 

through a lens? How can a human 
eye see sharp images of both near and dis- 
tant objects, while a camera lens must 
usually be focused for distance? 

A unique flexible lens that you can build 
at home reveals the answers. Though not 
of good optical quality, this lens has an 
adjustable focal length which helps show 
how a lens refracts (bends) light and how a 
human eye differs from a camera lens. Con- 
sisting of a glass disk covered on one side 
by a transparent rubber sheet, the lens has 
a curvature which varies with the amount 
of water inside it. 

Procure a 3” disk of plate glass and drill 
a small hole through it near the edge. One 
way to drill this hole is to break the tip 
from a triangular file and chuck the other 
end in a hand drill. The glass should be 
placed in a saucer of water during drilling. 
Break off further bits of the file as the 
cutting edges become dull. When the hole 
is completed, cement a 1” length of glass 
tubing in it and place around the disk a 
rubber band '2” wide cut from an old bicycle 
inner tube. Then stretch a piece of thin 
latex (a 4” square from a light-colored toy 
balloon will do) over the disk and hold it 
in position with another rubber band. For 
the main source of light, use either a small 
spotlight or a 60-watt bulb mounted in 
a tin can. An auto-headlight bulb, also 
mounted in a can, serves as a secondary 
light source. 

By placing the lens, light, and mirror as 
shown on the facing page, you can project 
on a screen a focused image of letters 
printed on tracing paper and laid on top 
of the light source. If the screen is then 
moved farther away, the image becomes a 
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blur, but when you lower the funnel and 
thus reduce the curvature of the lens, its 
focal length is increased and the image is 
once more sharply defined. A refinement of 
this experiment is to use the second light 
to project a profile shadow of the flexible 
lens on another screen. A _ substantially 
magnified shadow will give you a ready 
index of slight changes in lens curvature. 
The function of any lens, of course, is to 
change the direction of light passing through 
it. Light moves in straight lines through 
transparent substances of uniform density; 
but when it passes from one substance to 
another, its speed and direction may change 
One way to understand why changed 
velocity can mean changed direction is to 
visualize a column of soldiers marching four 
abreast. If they are marching on firm 
ground and obliquely strike a plowed field, 
as in the drawing A, their direction of 
march will be bent somewhat away from 
its original line. The reason, of course, is 
that each man in each row of four is slowed 
down at a different time by the rough 
ground. Where the column regains smooth 
ground, its line of march is again modified 
as each soldier resumes the original pace. 
Drawings B and C sug- 
gest how, if the column 


moves through a triangular 
patch of rough ground as a 


beam of light passes through 
a prism, direction is changed 
twice, once at the point of 
entering the patch and once 
at the point of leaving. In 
D it will be seen that light 


The completed setup is shown at 
the right. Note the lens shadow 








GLASS TUBE 


A thin rubber or latex diaphragm 
will be sufficiently transparent 


DIFFERENT SHAPES 
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passing through a pair of equilateral prisms 
fails to meet at a single point. But if a 
number of prisms of the proper shape are 
used (HE), the emergent rays do meet at a 
single point or focus. In practice, if two 
curved surfaces are used instead of a num- 
ber of prism planes, the resultant convex 
lens will accommodate the maximum enter- 
ing and emerging rays. 

The focal length of a lens is the distance 
from its optical center to the point where 
originally parallel rays are brought to a 
focus. Drawings F and G show how the 
Shape of a lens determines focal length. 
With a thick lens, each ray enters and leaves 
at a greater angle than with a thin lens, 
which means that the rays are bent more 
and that the focal length is therefore shorter. 

In one way, our flexible lens is similar to 
the human eye and different from a camera 
lens. A camera lens is usually focused by 
moving it nearer to or farther away from 
the film; in the eye, the distance between 
lens and retina remains constant, while the 
focal length of the lens is changed. Tiny 
muscles increase or relax pressure on the 
flexible lens in a human eye and so modify 
its focal length. 





From Triode 


HOW THREE-ELEMENT TUBES 


tor, if this is an earlier stage in a re- 
sistance-coupled amplifier) must be con- 
nected in the plate circuit so that the 
plate current will flow through and ac- 
tivate it. Let us imagine that 1 milliam- 
pere is flowing through the tube and 
this load resistance, whatever its nature. 
In other words, the power-supply volt- 
age of 250 volts is sufficient to force 1 
milliampere through the total resistance 
of the plate circuit at this moment. Part 
of this resistance is the tube itself; the 
other part is the load. 

Part of the potential of 250 volts is 
therefore expended in overcoming the 
resistance of the load; the remainder is 
applied to driving the current through 
the tube. The voltage necessary to force 
a given current through a resistance is 
called the voltage drop; it represents a 
loss in potential across that resistance 
and can be found by multiplying the 


Courtesy Westinghouse 


High-frequency transmission tubes like these keep the 
Navy's land stations in touch with our fighting ships 





DDING a grid to the diode gave elec- 
A tronics the triode, a tube of such 
sensitivity and usefulness that any 
further development might at first thought 
seem superfluous. Yet modern electronic de- 
vices, including the home radio, make use of 
four, five, and even seven-element tubes. 
Are these extra electrodes added merely 
to make tubes more complicated, or are 
they truly improvements on the simple 
but practical triode? 

The answer lies in the fact that the 
triode is mechanically simple but ex- 
tremely complicated from an electro- 
dynamic viewpoint. It has, for example, 
two grave faults that limit its useful- 
ness as an amplifier. 

We have seen that the current passed 
by a triode varies with three things: the 
heater temperature that governs cath- 
ode emission, the plate voltage that at- 
tracts the emitted electrons, and the 
charge on the grid. But ideally only one 
of these should affect the tube current 

the grid potential. We can maintain 
the heater temperature within close 
limits, so it offers no trouble. The grid 
potential necessarily varies with the in- 
coming signal. We can also supply a 
fairly constant plate current. A typical 
amplifier circuit with these elements is 
shown in Fig. 1 of the drawings. 

The loudspeaker (or the plate resis- 
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current in amperes by the resistance in 
ohms, the product being expressed in volts. 
Assuming a reasonable value of 100,000 
ohms for the load in this circuit, and a cur- 
rent of 1 milliampere, the voltage drop 
across this resistance is 100 volts. Therefore 
the potential applied to the plate is actually 
this much less than the 250 volts supplied. 


FIRST STEPS IN ELECTRONICS 














Limited only by 
cost and circuit 
complications, o 
pentode, such as 
the one shown at 
left, is almost 
always used when 
the amplification 
required is great 


Amplification in 
a tetrode, like 
the one at right, 
is also great, 
but the pentode 
is now largely 
taking its place 
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to Pentagrid 


WORK ... AND WHY SOME IN YOUR RADIO HAVE SEVERAL GRIDS 


If, now, the grid of the tube becomes less 
negative in response to the signal, more elec- 
trons and therefore more plate current will 
flow. Suppose that this is now 2 milliam- 
peres. Immediately the voltage drop across 
the load is 200 volts instead of 100, and only 
50 volts is applied to the tube. This lower 
plate potential means that fewer electrons 
will be drawn from the cathode, and the 
plate current will promptly decrease. The 
result is that we do not obtain the amplifica- 
tion that would be justified by the original 
change in grid potential; the tube does not 
respond faithfully to signal variations be- 
cause changes in plate voltage tend to can- 
cel out changes in grid voltage. 

This takes place, of course, at a certain 
critical point below which the tube performs 
well. Nevertheless, this inherent character- 
istic limits the amplification that can be 
obtained from a triode. 

It is limited also by the second fault. 
Small as they are, the grid and the plate 
form the two plates of a tiny condenser, with 
a minute but quite measurable capacitance. 
If the grid is charged with electrons, these 
will repel a like number of electrons from 
the plate, as surely as in the case of any 
other condenser. Similarly, a charge on the 
plate induces a charge on the grid, and 
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changes in the plate potential will induce 
changes in the grid charge. But a change 
of charge on the grid quring normal opera- 
tion will change the plate-current flowing 
across the tube and, therefore, the plate 
voltage. 

Consider what happens if a slight acci- 
dental disturbance of the plate current 
lowers its voltage by .1 volt and this causes 
a change of only .001 volt in the grid poten- 
tial. If the tube amplifies 200 times, that 
change in grid voltage immediately changes 
the plate voltage 200 times .001 volt, just as 
any other voltage of that magnitude applied 
to the grid would. But that means a change 
of .2 volts in the plate potential, twice as 
much as the original accidental change. In 
turn, this induces a .002-volt change in the 
grid charge, which causes a .4-volt change 
in the plate. But this again induces a .004- 
volt grid change, and so forth, until the tube 
goes into oscillation, bouncing those self- 
induced charges back and forth at a rate 
dependent on the values of resistance, in- 
ductance, and capacitance in the circuit, and 
becomes useless for anything else. 

Of course, so long as the amplification 
factor of the tube is less than 100—that is, 
less than the capacitance, or the coupling 
ratio between grid and plate—it won't oscil- 








AAABAAAAAA 
VV¥V¥¥V¥V¥ 


+100 V. 





‘vr. 
vv¥¥ 


{ vouTace 
DIVIDER B+ 


























late. Or, if that coupling effect is reduced so 
that a 1-volt plate change causes only, say, 
a 1/1,000-volt grid change, an amplifica- 
tion factor of 1,000 times is possible. 

The addition of a screen grid between the 
control grid and the plate overcomes both 
these faults of the triode in a very large 
measure. The tetrode tube has that screen 
as its fourth electrode, as shown in Fig. 2. 

Figure 3 shows a typical tetrode amplifier 
circuit. The screen separating the control 
grid and the plate pPactically eliminates the 
condenser effect between them; fluctuations 

£ plate voltage have far less effect on the 

ezrid, and much greater amplification is pos- 
sible without having the tube go into self- 
excited oscillation. 

Furthermore, the screen cuts off the 
plate’s attraction for ¢lectrons near the 
cathode; the plate can no longer have much 
effect on the electrons emitted, and hence no 
great effect on the strength of the electron 
current, which now depends on the potentials 
of the screen and control grids almost ex- 
clusiveiy. But although electrons are acceler- 
ated from the cathode to the screen by the 
positive voltage applied to the latter, they 
are not stopped by the screen. Almost all 
flow through it and reach the plate. 

Since the screen is connected directly to 
a source of potential, there is no voltage 
drop, and the charge on the screen does not 
vary greatly with the plate current. True, 
there is a condenser effect between 
control grid and screen grid now, in- 


cathode, electrons drawn across the tube 
will, for the most part, miss the fine wires 
of the screen and hit the plate. The impact 
will knock out secondary electrons with con- 
siderable violence. If the screen and plate 
are at the same voltage, some of these sec- 
ondary electrons will be collected by the 
screen instead of falling back to the plate. 
Since that constitutes a flow of current from 
plate to screen, it diminishes the total plate 
current available outside the tube. If the 
screen is at 100 volts, and the plate falls to 
80 volts, nearly all the secondary electrons 
will go to the screen, causing a marked drop 
in plate current. The effect is decidedly an- 
noying except in certain special applications. 
Luckily it can be eliminated. 

If a third or suppressor grid is placed be- 
tween the screen and the plate, we have the 
modern pentode amplifier, shown in Fig. 4. 
It is so satisfactory that the tetrode has been 
almost entirely abandoned; the triode con- 
tinues in use because of the simplicity of its 
circuits in low-frequency amplifiers and be- 
cause of special advantageous properties at 
extremely high frequencies. The suppressor 
is simply another fine-wire structure which 
in some pentode tubes is connected within 
the tube directly to the cathode, and in 
others is supplied*with a base pin which per- 
mits it to be so connected externally or used 
in some other way for special applications, 
Being strongly negative with respect to the 





stead of between grid and plate, but 
there is no amplification of induced 
potential changes, which are there- 
fore very small. The result is that, 
whereas triodes are limited to an 
amplification gain of about 100 times, 
tetrodes can amplify several hundred 
times. 

But the tetrode has one drawback. 
Ideally, changes in plate voltage 
should effect no changes whatever in 
the plate current; grid voltage alone 
should do that. What makes the 
tetrode fall short in this respect is 
secondary electron emission. 

It was previously shown that one 
way to get electrons out of metal is 
to blast them out by bombardment 
with other electrons. If an electron, 
accelerated to tens of thousands of 
miles per second by 100 volts of po- 
tential, crashes into metal, it may 
knock from two to 10 secondary elec- 
trons out of the metal atoms like 
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LOW-AMPLIFICATION TRIODE CURVES 


80 160 240 320 


PLATE VOLTS 


To increase plate current from a to b with the plate at 
160 volts, a .5-volt change in grid voltage is needed, 
while to obtain the same plate current at the original 


—1.5-volt grid potential, as at c, plate voltage must 
be increased to 210 volts. Since a .5-volt grid change 
t 


chips of broken rock flying up at the 
impact of a high-velocity bullet. 

If the screen of a tetrode is at 100 
volts, and the plate of the tube is also 
at 100 volts with respect to the 


increases plate current the same as a 50-volt change in 
plate potential, the tube amplification factor is 100 
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plate, the suppressor promptly drives any 
secondary electrons back to the plate. One 
of the graphs shown here indicates how 
nearly independent of plate voltage the plate 
current is. Compare this with the triode 
and tetrode curves. 

Pentagrid mixers and converters are ac- 
tually tetrodes with a triode element insert- 
ed in the electron stream. In Fig. 5, a 
schematic arrangement of a pentagrid type 
is shown. Grids 1 and 2 constitute the grid 
and plate of a triode, which can be connect- 
ed in a regular triode oscillator circuit. This 
will impress on the electron stream flowing 
through the tube an oscillation, but grid 4 
can be used to control this electron stream 
further. Grids 3 and 5 act as shielding grids 
to prevent the voltage applied to grids 1 and 
2, or the plate-voltage variations, from af- 
fecting grid 4. This tube can be used to mix 
two different frequencies, or it can serve as 
a combined oscillator mixer. If radio-fre- 
quency oscillation is applied to grid 1 and an 
audio-frequency voltage is applied to grid 4, 
an audio-frequency-modulated, radio-fre- 
quency plate current results. 

One more important tube type is the 
beam-power tube, a type of power-output 
tetrode that, because of mechanical design 
and shaping of the electrodes, is a “virtual 
pentode” in which the suppressor grid is 
replaced by space-charge effects. 

Figure 6 shows the typical beam-power 


tube structure. The wires of the control grid 
and the wires of the screen grid are care- 
fully arranged in such a fashion that the 
spaces between them, through which the 
electron streams must flow, are aligned. 
Each screen-grid wire is directly behind a 
control-grid wire. The result is that the 
electrons flow across the tube in sheets or 
beams like sunlight falling through a barred 
window. Since most beam-power tubes are 
designed to handle comparatively heavy cur- 
rents, these beams consist of trillions of elec- 
trons; the space-charge effect they produce 
is quite intense and is equivalent to that of 
a regular grid charged to a strong negative 
potential. The result is that secondary elec- 
trons emitted by the plate are hurled back. 

A typical beam-power tube, the 6L6-G, 
cah handle as much as 300 milliamperes at 
100 volts; two used in push-pull are fre- 
quently used for small radio transmitters, 
for high-power audio-frequency amplifiers, 
or in small induction-heating devices, since 
they can develop about 50 watts of power at 
any frequency from 10 to 10,000,000 cycles. 

Many single tubes contain nine, 10, or even 
more electrodes, but generally they are 
simply combinations of two or more tubes 
in one envelope. Thus a 6SQ7, listed as 2 
“duplex-diode hi-mu triode” is simply an or- 
dinary triode amplifier in the same envelope 
with two small diode rectifiers, all using the 
same cathode. 
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So long as plate voltage is higher than screen-grid 
voltage, a tetrode hes a high amplification factor, 


PENTODE CHARACTERISTICS 
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Pentode curves are smooth and almost flat and 
porallel. A 100-volt change in plate potential 


produces only about the same increase in plate 
current as a .l-volt grid change would cause. 
The amplification is therefore on the order of 
1,000, as indicated by the almost imperceptible 
slope on this graph of a 6SJ7 voltage amplifier 


but, with a heavy plate current, voltage drop may 
reduce the plate potential to that of the screen 
grid, at which point the output is distorted, as 
shown by sharp slopes on the graph. This is due to 
secondary electrons the screen draws from the plate 
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Servicing Your Radio 


ployed increasingly by man- 
ufacturers of a variety of radio 
parts as a help to both the pro- 
fessional and the home service- 
man in distinguishing the vari- 
ous values of equipment. Dial 
lamps, battery cables, line cords, 
and condensers are some of the 
accessories that are being so 
identified. 

Several types of dial lamps are 
manufactured to meet the fila- 
ment-voltage requirements of 
different sets. In color-coded 
bulbs, the beads on which the 
filament is mounted now come in 
four hues—brown, blue, pink, 
and white. A dial lamp with a brown bead is 
rated at 6.3 volts and 0.15 amp., and is em- 
ployed in sets having tubes of similar rating, 
such as the 12SQ7-GT/G diode triode. A 
blue bead indicates that the filament voltage 
of the dial lamp is 6.3 volts and 0.25 amp. for 
use in sets having 6.3-volt, 0.3-amp. tubes. 
White is used for lamps of 2.5 volts and 0.5 
amp., while a pink bead identifies lamps of 
2 volts and 0.6 amp. for battery sets. 

Many battery and three-way portable sets 
have a color-coded battery cable that will 
tell the serviceman immediately what wire 
should be connected to which battery in case 
instructions are lost or a battery plug is 
broken. The red wire is usually A+; the 
black wire, A-—; the blue wire, B+ maxi- 
mum; the yellow one, B—; the white, B+ in- 
termediate (22'. or 45 volts); the brown, 
C+; and the green, C—. They leave no need 
for guesswork. 

There is a special color code employed for 
identifying the resistance value in line cords 
used in A.C.-D.C, receivers. As a rule, these 
line-cord resistors have three wires, one red 
and one black, and a third wire that is the 
color-coded resistor wire. In this code yel- 
low means 135 ohms; blue, 160 ohms; white, 
180 ohms; green, 200 ohms; light brown, 220 
ohms; orange, 260 ohms; grey, 290 ohms; 
maroon, 315 ohms; and dark brown, 360 
ohms. However, if the value is stamped on 
the plug, the color code does not apply. 

Some manufacturers use voltage-coded 
paper tubular condensers in their sets. A 
colored band denoting working voltage is 
placed around one end of such condensers. 
For example, a brown band denotes a D.C.- 
voltage rating of 100 volts. Other ratings 
are represented as follows: red, 200 volts; 
orange, 300 volts; yellow, 400 volts; green, 
500 volts; and blue, 600 volts. No matter 
which way a condenser may be turned in a 


Cee coding is being em- 
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Color reveals the right connections for these battery cables 

















The voltage of the dial lamp is shown by the color 
of its bead, and color also tells the value of the 
resistor wire in the cord. Bands mark condensers 


receiver, this method of coding with a col- 
ored band provides instant identification of 
its D.C.-voltage rating. 

A color code is also used by several manu- 
facturers of phonograph motors to designate 
the A.C. cycle for which they were designed. 
If, for instance, a motor is built for use on 
25 cycles, the manufacturer usually places a 
white spot somewhere on the frame. The 
frame of a motor built for 50 cycles is 
marked with a green spot. No marking is 
used on 60-cycle phonograph motors. 
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A RECORD-MARKING DEVICE designed 
in the shape of an ordinary phonograph rec- 
ord is provided with a scale that makes 
it possible to “pick up” or start playing 
transcriptions at any preselected spots. 
The graduated disk, made of cardboard, 
eliminates the defacing of records and en- 
ables sound effects to be timed with consid- 
erably more precision than was previously 
possible. 


NEW STATIC NEUTRALIZERS employ 
a set of electronic tubes in such a way 
that they are automatically adjusted to 
discriminate between static and the de- 
sired signal and to intercept the former 
no matter how powerful it may be. In 
one test, a 25,000-volt spark from an 
ignition system was projected directly 
upon the antenna of the receiving set. 
The neutralizer eliminated this so ef- 
fectively that it was possible to tune 
in a short-wave program from Europe. 
It can be built into any radio set, ac- 
cording to its makers, the Goodyear 
Tire & Rubber Co., whose entire output 
of the device has so far been absorbed 
by the armed forces, for whom it was 
primarily designed. 
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TRANSFORMER CORES made of a rolled 
silicon-alloy steel are reported to have per- 
meability values approaching those of the 
best nickel alloys. The new alloy, developed 
by Westinghouse Electric & Manufacturing 
Co., is in the form of strip and is wound 
on a rectangular mandrel (left). The cores 
are then annealed at high temperatures and 
impregnated with a plas- 
tic compound that pro- 
duces a solid unit smaller 
and lighter than cores of 
other laminated construc- 
tion. After the cores are 
cut in two parts to per- 
mit the insertion of coils, 
they are reunited in a 
manner that preserves 
their characteristic of 
low core losses. 














No crumbs will scatter when you 
are grinding dried bread, if you 
catch them in a paper bag held 
around the grinder outlet with a 
tightly tied cord or rubber band 


When you want to drive a nail 
in a plastered wall, cover the 
spot with cellulose tape and 
drive the nail through it. The 
plaster won't chip under the tape 


Clogged sink drains can often 
be cleared without benefit of 
plumber if a small rubber ball 
cut in half is manipulated for 
suction on top of the strainer. 





























HINGES 




















lf your kitchen lacks space for a dining alcove, 
a folding table that can be raised up out of the 
way against a wall when not needed may solve your 
problem. It consists of a 16” wide center made of 
one piece or built up, folding side extensions, a 
leg, two cleats, and a wall brace for the hinges 
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CLOTHESLINE 


Sagging clotheslines won't slide off props and 
let their burden become soiled if slotted props, 
such as the one shown above, are used. Bore two 
holes first to form the ends of the slot; then, 
with a coping saw, cut the V-shaped notch in from 
the edge and saw out the stock between the holes 
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CANDLE 


WOODEN 
HANDLE 
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Snow sticking to shovels costs 
sidewalk cleaners much time in 
knocking it off. Put a coating 
of ordinary candle wax on the 
scoop, and the snow won't stick 


Even after an oil-can 
spout has been damaged 
beyond repair, the base 
will be worth saving to 
use as a paint container 
when a small job is to 
be done. A can of this 
type won't upset easily 
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When the crystal of a watch 
does not fit tightly, small 
crevices around the edge of 
the case may admit moisture 
and dust. Ordinary beeswax, 
first warmed in your hand, 
will effectively seal such 
cracks if tiny amounts are 
forced in with the fingers 


V's 3x 7” The nail picker at the 
left will prove a big 
help on a job where a 
large number of nails 
must be used, saving 
your fingers when you 
dip the nails out of 
a keg. Cut the body 
from soft wood. Drive 
nails, equally spaced, 
through the broad end 
and bend them slightly 
to assist the clutching 
action. Handle the 
picker like a scoop 
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A broken hacksaw blade, fixed 
to a piece of broomstick, cuts 
away a damaged shingle quickly 
when its pointed tip is thrust 
beneath an overlapping shingle 


The edge of an overall pocket can 
be saved from much wear and tear 
if it is reinforced by a coating 
of fingernail oy The polish 


will provide a hard, smooth edge 





CRACKS IN 
PLASTER WALL 














Many a costly paint job has been disfigured by 
replastered cracks in a wall breaking out anew. 
To avert such an occurrence, a can opener of the 
punch type should be used to gouge the cracks to 
a depth that will remove all loose particles and 
provide a deep, beveled groove to hold new plaster 
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FOR SPEEDIER 


SN ELECTRIC 


ELIMINATES TREADLING 





By WALTER E. BURTON 


OTORIZING an _ old-fashioned foot- 
M drive sewing machine is a simple op- 
eration that will end much of the drudgery 
of sewing. It consists chiefly of securing a 
suitable motor, building a motor mount, and 
attaching it to the machine head or cabinet. 

Any small constant-speed induction mo- 
tor of sufficient power may be used. If you 
must use a brush-type universal motor in 
this way without rheostat control, a gover- 
nor of some kind will be necessary to limit 
top speed when the motor runs unloaded. 
A constant-speed motor has at least two 
advantages over the rheostat-controlled 
universal motor usually provided for a sew- 
ing machine. For one thing, sewing speed 
can be reduced without loss of power sim- 
ply by lessening the pressure of the driving 
pulley against the sewing-machine flywheel. 
Another advantage is that, since this type 
of motor is free of sparking, it will not in- 
terfere with radio reception. 

The motor used here was rated at 1/40 
hp. and had a constant speed of 1,725 r.p.m 


With the motor connected, a lathe chisel and board 
rest are used to shape and true the driving pulley 


It was equipped with a pulley made 
from a 1” length of 1” maple dowel. 
A small metal pulley that could 
be faced with rubber or leather, 
or a regular sewing-machine motor 
pulley having a rubber face, would 
serve as well. 

First, a hole was bored in the 
dowel for the motor shaft, and at 
right angles to it a hole was drilled 
and tapped to receive a 14”-20 set- 

screw. With the pulley on the shaft and the 
motor clamped in a vise, the pulley was 
trued up with a turning chisel as if on a 
lathe, and the face was contoured to match 
the sewing-machine flywheel. A strip of 
soft leather, with a hole punched for the 
setscrew, was cemented to the pulley and 
bound with thread while the cement dried. 
Inner-tube patching rubber can also be used. 

Mount the motor on a swinging bracket 
so that, when the bracket is tilted forward, 
the pulley will drive the flywheel. The 
shape and size of the mount will depend on 
the motor. To allow the head of the ma- 
chine to be dropped, the motor was in this 
case attached with a butt hinge having a 
removable pin. The motor can be detached 
quickly by pulling out the pin and discon- 
necting the cord to the control pedal. With 
another machine or motor, it might be better 
to attach the mount to the cabinet. 

Install either a coil spring, a strip of clock 
spring, or a suitably bent piece of piano 
wire so that its tension normally holds the 
motor pulley away from the flywheel. 


Although the motor itself may be run 


A picno-wire spring is installed to hold the motor 
away from the flywheel unless the pedal is pressed 
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SEWING ON THE FIRESIDE FRONT... 


MOTOR DRIVE 


OF OLD-FASHIONED MACHINE 


continuously during the period the machine 
is being used, it should be equipped with a 
switch for convenience. Some provision 
should also be made for using the bobbin 
winder. In this case, a strong rubber band 
was run around the winder pulley and the 
unused belt pulley inside the flywheel. 

From 4” plywood or similar material, 
cut an arm to extend from the motor mount 
to a point slightly beyond the forward belt 
hole in the base of the machine head. Di- 
rectly below the center of the flywheel there 
should be a hump on which a brake shoe can 
be mounted. A short coil spring is fastened 
near the end of the arm, and a cord or chain 
is dropped through the hole to a foot pedal. 

This foot-control unit is made of two 
pieces of %” stock hinged together, as 
shown, so that pressure will pull the exten- 
sion arm down and the motor mount for- 
ward to regulate contact between the motor 
pulley and the machine flywheel. The coil 
spring limits the force that can be applied. 
Some machines may have treadles so bal- 
anced that the cord can be attached to them, 
obviating a separate foot-control unit. 

Releasing pressure on the foot control al- 
lows the motor-mount spring to press the 
motor back, which interrupts the friction 
drive between the pulley and flywheel and 
also brings the brake block to bear, stop- 
ping the machine quickly. The brake block 
also limits the distance the pulley can draw 
away from the flywheel. It consists of a 
piece of maple, slotted to be adjustable and 
held to the motor-mount arm by two round- 
head wood screws. 


One leaf of a butt hinge is bolted to the machine, 
while the other leaf is screwed to the motor mount 
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For bobbin winding, a rubber or coiled-spring belt 
runs between the winder and the original pulley on 
the flywheel, the clutch of which is disengaged. A 
foot-control unit, below, governs driving friction 








INT 
, ¢ 4) EREST To 


A COAL HEATER, with a capacity of 100 
pounds of fuel, incorporates a new principle 
of construction that transforms ordinary 
coal into coke before the fuel reaches the 
place of combustion. Either bituminous or 
anthracite coal can be used with equal ef- 
ficiency and without danger of noxious 
gases. In mild weather the stove will hold 
fuel for two or three days without refuel- 
ing, and it requires attention only once a 
day in cold spells in the midst of winter. 

An inner chamber, or fuel crib, is filled 
with coal which eventually is fed semiauto- 
matically to the grate. Once the heater has 
been started, flames and heat from the fire- 
box circulate around the firebrick walls of 
the inner chamber, gradually coking either 








PLIABLE PLASTIC TAPE requires no tack- 
ing when applied as shown above to seal 
doors and windows against the weather. It is 
sufficiently pliable to be pressed into place 
by hand, and its pliancy keeps it from 
checking or cracking. Cracks around drain- 
boards and sinks can also be plugged effec- 
tively with this tape. 


THESE WINDOW SPRINGS will eliminate 
rattles and drafts when inserted between 
the sash and the casing at each corner of a 
window. They have toothed edges that bite 
into the wood of the sash, while their curved 
sides slide up and down with the window, 
pressing it against the parting strip. They 
are installed with the aid of a piece of tin. 
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soft or hard coal as it slowly approaches 
the grate. Low-grade fuels can be burned 
with a minimum of smoke, and with a 
residue only of fine ash. No clinkers are 
produced by the method, since the coal is 
thoroughly coked by the time it is ready to 
be burned. 


GLASS DIALS on 
thermometers provide 
easy, accurate reading 
of the outdoor tempera- 
ture when mounted, 
facing inward, on the 
outside of a window 
pane. The instruments 
come in two parts. A 
base is cemented to the 
pane, and the dial is 
screwed into the base 
after the cement has 
been given time to set. 
The pointer is actuated 
by an expanding and 
contracting coil. 
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TO BURN 
YOUR 


EQUIRING only scant attention, a coal 
R fire will keep burning in your fireplace 
day in and day out; and by boosting room 
temperature substantially, it will reduce the 
work your heating plant must do. Moreover, 
unless firewood costs you little, anthracite in 
your fireplace will often prove an economy in 
itself. 
Iron grates, though scarce now, are Still 
occasionally obtainable, and new types made 
of fire-resistant glass or ceramics are also on 
the market. You can also build a satisfac- 
tory grate from a pair of old range grates, 
used as indicated below. To get the most 
from any coal fire, the sides of the aperture 
must be bricked up to channel the draft 
through the grate, rather than beside it. 
Firebrick, desirable in permanent installa- 
tions, isn’t necessary in converting just for 
the duration. Similarly, the bottom course of brickwork 
may be left uncemented to facilitate later removal. 
When lighting, build a wood or charcoal fire over the 
entire grate area, and add a layer of coal when it is burn- 
ing briskly. Don’t build the kindling fire in just a portion 
of the grate; the coal fire will not readily spread sideways. 
Once or twice a day, ashes may be cleaned out by running 
a poker up between the grate bars. A handy device to liv- 
en up a banked coal fire is a screen of sheet metal which 
intensifies the draft by blocking off the entire fireplace 
opening except for a 3” slot along the bottom. 
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FOR SAFETY ALOFT... 


By HAROLD R. TERPENY 


F A MAN misuses a hand tool, an inferior 
finished product is generally the worst re- 
sult. But if he misuses a ladder, a frac- 
tured leg or arm is by no means an unlikely 
outcome. Choosing and using the right lad- 
der for the job to be done isn’t a compli- 
cated matter, but it is something that is of 
prime importance to the handy man as well 
as to the house painter or rigger, because 
even though a shaky or badly placed ladder 
will not always bring on an accident, it does 
produce a sense of insecurity which often 
means a hasty, carelessly performed job. 
Probably the commonest member of the 
ladder family is the stepladder. When you 
purchase a new one, look particularly at the 
way the steps are attached to the sides. If 
they are braced securely or have cross rods 
running beneath each step, the ladder 
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LADDER 


will have a longer useful life. Be sure, 
too, that the top and the folding shelf are 
big enough to hold a bucket or a few tools 
with some security, and that the hinged 
cross braces are solidly anchored. 

The jump ladder, a light, two-part ladder 
about 10’ long when unextended, is one of 
the handiest types. It affords much more 
elevation than the stepladder but can also 
be handled more easily than heavier exten- 
sion ladders. The two parts are locked to- 
gether by a pair of metal hooks, with no 
rope-and-pulley arrangement, and the lad- 
der can be quickly taken apart when a 
single section is required. An overlap of two 
rungs is desirable at all times, which means 
that a 10’ jump ladder will open safely to 
about 17’. 

The special province of the jump ladder 
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House painters find use for all three 
types of ladders. Note the handiness 
of the jump ladder when separated 
and hooked over the roof ridgepole 


Drawings at the right show details of 
both an extension and a jump ladder. 
Hooks on the jump ladder fit it for 
scaling. How the dogs on the other 
ladder work is illustrated in steps 


are those heights which do not 
require a heavier rope-controlled 
extension ladder. In house paint- 
ing, for example, it is particu- 
larly useful for reaching points 
at the second story and lower. 
When taken apart, it is also 
well suited to work on roofs, for 
the metal guides can be caught 
on the ridgepole. 

Oldtime painters like to say 
that the name jump ladder had 
its origin in the impatience of a 
foreman who sent an apprentice 
some distance for a light ladder 
of the type. The apprentice re- 
turned with a heavy extension 
ladder replete with rope and 
pulleys. “Not that one,” ex- 
claimed the boss. “Take it back 
and bring the smaller one, the 
one without any tackle, and 
bring it on the jump!” When 
the boy came back a second 
time he had the right ladder. 
“Here’s the one you asked for,” 
he said to the foreman, “and it’s 
strictly on the jump.” 

Larger two-part ladders are 
usually fitted with a rope and a 
latching device similar to that 
illustrated at the right. With 
this type the individual sections 
can also be used separately 
when the occasion arises. Do 
not, however, take apart a lad- 
der of this sort without first 
studying the way it is roped and 
the relationship of the two parts 
—or you may find that it isn’t 
as simple to reassemble as it 
looked. 

Raising a fairly heavy exten- 
sion ladder from a horizontal 
position may take a bit or prac- 
tice. If no assistance is at hand, 
the best method is to place the 
base of the unextended ladder 
against the foundation of the 
house and to “walk it up.”” Once 
upright, it can be extended to 
the required height. (Continued) 
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TOP LADDER 
(FROM BENEATH) 
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TO RELEASE~ PUSH LAD- 
DER UP. TRIP KEEPS DOG 
FROM RUNGS ON WAY DOWN 


\ 
\\t 


WHEN DESIRED HEIGHT 
1S REACHED, STOP BEFORE 
TRIP PASSES RUNG. 


eA 


DOG PASSES RUNG. TRIP 
CATCHES RUNG AND TIPS 
UP LETTING DOG GO ON 


\ 


DOG APPROACHES 
RUNG- PRONG PUSHES 
DOG AWAY FROM 
RUNG,ON WAY UP 
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If the ladder is extremely heavy, you may 
find it easier in the long run to separate the 
sections, raise each one individually, and 
then reassemble them. An extension ladder 
capable of reaching 40’ or more is usually 
tco awkward for one man to handle. 

Carpenters, roofers, and masons often use 
a heavy-duty ladder made with 2 by 4’s for 
rails, into which are set 114” by 3” rungs. 
This gives an extremely sturdy ladder es- 
pecially suited for use with heavy loads. 
Since a ladder of this type is not designed 
to be manhandled frequently, it’s good prac- 
tice to spike or rope the top to prevent slip- 
page. Excessive springiness in the longer 
lengths can be controlled by running a pair 
of 2” by 4” braces from the middle of the 
ladder to the ground. 

At the other extreme of ladder construc- 
tion is a light, simple type which can be 
quickly built from 1” by 2” furring or roof- 


This sturdy ladder wos homemade of 2 by 4's for 


14" by 3" rungs. Masons and carpenters often use such a ladder 
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ing laths. Make each side rail by nailing 
two pieces together at one end only, and 
then nail the rungs to the outer of the side 
pieces, setting the rungs 12” apart, which is 
the standard distance in ladder construc- 
tion. When all the rungs are on, spring the 
inner halves of the rails in a slight bow by 
pushing on the unnailed ends, and then nail 
through the rungs to them. 

Safety in using ladders is compounded of 
one part experience and four parts common 
sense. Here are some commandments for 
safe ladder use: 

1. Never use a ladder that isn't in good 
condition. Sometimes you may be tempted 
to use a rickety ladder for a short job—but 
it’s scarcely wise to bet on a ladder when a 
broken rung can cost a broken leg. 

2. Never climb a ladder without being 
sure that it is properly placed, that good 
footing is provided, and that no passerby, 

suddenly opened door, or any- 

thing else is likely to dislodge 
the base. 

3. Never forget what kind 
of ladder you're on. This rule, 
although seemingly simple, can 
cause trouble when ignored. 
For example, the top section 
of an extension ladder gener- 
ally has one rung missing to 
allow the latching mechanism 
free play; if, when you are 
using just the top part of such 
a ladder, you forget the miss- 
ing rung on the way down, you 
may get a rude awakening. 
Again, a stepladder has little 
lateral stability and tips over 
sideways with relatively small 
provocation; if you forget this 
and reach out too far to one 
side, a bad fall can result. 

The angle at which a ladder 
leans against a wall is of 
course crucial. In theory the 
more nearly it approaches the 
perpendicular, the less chance 
there is of slippage at the 
base; and the more it departs 
from the vertical, the less like- 
lihood there is of a fall over 
backward. In practice, the fol- 
lowing are safe angles of 
placement: 

A 10’ ladder should have its 
base about 4’ 6” out from the 
wall against which it leans; a 
20’ ladder should be about 6’ 
out; a 30’ ladder should be 
about 7’ 6” out; and the base 
of a 40’ ladder should be be- 
tween 9’ and 10’ from the wall. 

| These figures presume that the 


rails set with 
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base rests on a level and fairly 
soft surface, such as dirt or 
grass. If the ground slopes 
away from the wall, or if the 
base rests on wood, concrete, 
or frozen ground, run a rope 
from the bottom rung to some 
firm point on the wall. In ad- 
dition, be sure that each leg of 
the ladder bears on surfaces of 
approximately equal firmness 
This precaution is particularly 
necessary with  stepladders 
placed on the ground, as other- 
wise one of the loaded legs 
might suddenly sink into the 
dirt and tip the ladder over. 

To lengthen the safe life of a 
ladder, apply a coat of paint at 
least once each year, letting 
plenty of paint soak into the 
joints where the rungs meet 
the rails. Do not allow a long 
ladder to remain extended for longer than 
necessary because its own weight will cause 
it to sag out of shape and may cause it to 
be permanently warped. If the ladder must 
be left outdoors on the ground, place it on 
boards to prevent warping and to keep the 
moisture out, and cover it with a tarpaulin 
to keep the sun from drying it out. Better 
storage is secured by building three hangers 
of the type shown in the accompanying 
drawing and spiking or bolting them inside 
or outside the garage. Still better preserva- 
tion of a ladder can be achieved by keeping 
it indoors, lying on a flat surface and pro- 
tected from both drying heat and excess 
moisture. 
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Wall brackets such as these keep an idle ladder out of the way. 
They permit the quick and easy placement or removal of a ladder 


If you should decide to purchase a second- 
hand ladder, there are two simple tests by 
which you can check the condition of the 
wood. The first is to tap the wood lightly 
with a hammer, going over the entire lad- 
der, including the rungs. Sound wood will 
give a clear, sharp answer to the hammer, 
whereas a rotten place can be located by a 
dull or hollow sound. The second test is to 
place one end of the ladder on the ground 
and the other on a sawhorse or box, and 
then stand on the middle of the ladder and 
spring up and down. Dangerous cracks may 
be either heard or seen; if you can locate 
only small weather cracks, the ladder is 
probably sound, 


THREE loops tied in a stout rope form a 
convenient, safe working sling where a job 
must be done aloft at a spot where scaffold- 
ing or a ladder is unsuitable. Two loops are 
for the workman's feet, and the third is 
large enough for him to put his arms and 
body through. Spacing is determined by 
preliminary testing. A pad under the body 
loop is a help if the job is long. 

Safe loops can be made by doubling the 
rope and tying a common overhand knot for 
each, but this type of knot tends to jam and 
become hard to untie. The knot shown at 
the left in two stages is much better. Simply 
double the rope to form a small loop, hold 
this in the left hand, and measure off the 
larger loop to the size desired. Let the 
larger loop hang and make two turns of the 
rope around the smaller loop; then pass the 
larger loop through the smaller one and 
draw the knot tight.—-WILLIAM H. DAVIs. 
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Unique, with its steering 
mechonism reversed to put 
more of the weight on the 


designer, Ralph T. Ashby, 
of East Garland, Utch, 
built it of parts from a 
John Deere spreader and 
used a header-pipe frame 
in moking the arms. He 
incorporated the spreader 
differential in the lifting 
machinery, which gets its 
power from a belt drive 
on the tractor take-off. 
Although its weight is 
1,000 Ib., the loader can 
be turned in little space 


Ingenious Loaders 


ENABLE WESTERN FARMERS TO LICK THE MANPOWER SHORTAGE 


HE inventive genius of the Ameri- 

can farmer has turned to solving his 
manpower problems. Growers in the 
Bear River Valley section of northern 
Utah are manufacturing their own sup- 
plementary farm machinery to do the 
work of men lost to the Army. 

Loading of manure and various crops 
requires an important part of the man- 
power needed on a farm, but it is work 
that can be done by machinery—if you 
have the machinery. 

The Bear River Valley farmers went 








Anold Dodge rear end and 
transmission turn spools 
that wind up wire cables 
to give lifting power to 
this loader, which was 
built by Joseph Oyler, of 
East Garland, Utah. The 
hand in the close-up view 
above points to a loosely 
set steel band around the 
old Dodge emergency- 
brake drum. The drum is 
free as the bucket rises, 
but the band grips it on 
lowering to hold the bucket 
at a good dumping height 
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dump truck, this loader, 
designed by Merlin Wood, 
of Tremonton, Utah, gets 
its lifting power from a 
pump geared to the motor 
at the left front of the 


only 400 Ib. and is not 
as fast as other models. 
Almost perfect control is 
exercised by means of the 
long handle on the side, 
permitting the lifting of 
@ 250-ib. man with ease. 
The loader is ted on 
a standard Farmall tractor. 





Built from Scrap 


to H. M. Skinner, farm-mechanics instructor 
at the county high school, for help. Skinner 
made the problem a class project for his 
students, and they worked with the farmers 
to design and build six different types of 
successful loaders, using parts from old 
threshing machines, headers, harvesters, 
and other farm equipment, and even from 
old automobiles on farm scrap heaps. 

All the loaders they designed are mounted 
on farm tractors, and lift power is supplied 
from the take-off shaft. Nearly all use the 
transmission and rear end of an old auto- 
mobile for gearing and distributing this 
power. 

One man and any of these loaders can 
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keep five 70-bushel manure spreaders busy 
—a good 10-man job. In loading pea vines, 
each loader can again do the work of 10 
men. Any of the machines can be easily 
adapted for loading gravel, ashes, sand, 
earth, or coal, and in winter they can be 
used for clearing roads of snow. Their 
weight varies from 400 to 1,000 lb., and 
the only cost is about 100 man-hours each 
if the parts are taken from the Scrap pile. 


Side power take-off, through a Model T Ford rear 
end and a Dodge transmission, differential, and 
clutch, is employed in the design of this loader, 
which was built by Sterling and Leland Burton, of 
Fielding, Utah, with the assistance of neighbors 





FOUR COMMANDMENTS FOR 


DON’T WASTE HEAT by not making full 
use of wall and attic insulation, storm sash, 
and weatherstripping. All exterior cracks 
should be calked. Chimney dampers should 
be closed except when fireplaces are in use. 


DON’T HEAT NEEDLESSLY by neglecting 
to shut off the radiators and pull down the 
shades in unused rooms. Since sunrooms 
and garages are often hard to heat, it may 
be better to cut off the heat there as well. 
Set the thermostat at 50 deg. during week- 
end absences and while the house is aired. 


DON’T OVERHEAT the living quarters of 
your house by setting the thermostat above 
69 or 70 deg. Physicians say that overheat- 
ing is undesirable and that temperatures as 
low as 64 deg. are sufficient for healthy 
adults. The use of a fireplace may also af- 
ford a saving, provided that your fireplace 
fuel is not too costly and that you then al- 
low the rest of the house to cool. Adjust 
radiator valves to give maximum warmth 
in the bathroom and living room, and less 
heat in the kitchen and bedrooms. 





GET MAXIMUM EFFICIENCY. Be sure 
that your furnace is clean and in good con- 
dition, and that pipes and ducts, as well as 
the hot-water tank, are well insulated. With 
an automatic furnace, make certain that the 
firing, mixing, and draft-controlling devices 
are properly adjusted. Check up on the con- 
dition of the radiator air valves in a steam 
system or of the air vents in a hot-water 
heating system. If hot air is used, examine 
the ducts for cleanness and tightness, and 
provide a cold-air return if there isn’t one. 
Be sure that the thermostat is correctly lo- 
cated, away from both drafts and direct ra- 
diant heat, and that its operating cycle is of 
the proper frequency for your heating sys- 
tem. Use nonmetallic paint on radiators, 
and install foil reflectors behind them in 
order to increase the amount of radiation. 
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Do you know... 


equip a 1000-bomber mission...all the 
way from tiny bomb indicator lamps 


to powerful airplane landing lamps. se 


How many G-E lamps on a four-motor 
bomber? About 200. That means some- 
thing over 200,000 G-E lamp bulbs to 


How many G-E lamps on a 
M-4 tank? 27 ... about the 
same number of lamps that 
you would find in the aver- 
age small home. 


How many G-E fluorescent 
lamps in a well-lighted war 
plant? Over 2% miles per 
1000 workers... cool “‘day- 
light” for better seeing, bet- 


eer, 


= __ 


_— 


g 


ter work. 


How many G-E lamps on a 
fighter plane? Around 50, 
each with its special job, 
from signalling to sighting 
deadly guns, 


How many G-E lamps to equip 
an armored division? 60,000 

. almost as many as the 
homes of an average city of 
25,000 people use in a year. 


How many G-E lamps for a 
life jacket? Only one lamp. 
But that one can be the dif- 
ference between life and 
death for men lost at sea. 


How many G-E lamps on a 
battleship? About 30,000... 
made not only to fit special 
needs, but to resist vibration 
and shock of pounding seas. 


en te te 








TIS AC 


To fill the many needs of the armed forces, General 
Electric is making several hundred different types and 
sizes of lamps, specially designed for military use... 
in addition to lamps for war production and other 
needs. Each one of these lamps benefits from the 
same research and manufacturing precision that makes 
your General Electric lamps at home so efficient, so 
dependable. They're all made to stay brighter longer! 


GE MAZDA LAMPS 


GENERAL (QELECTRIC 


Hear the General Electric radio programs: “The G-E. All-Girl 
Orchestra,” Sunday 10 p.m. EWT, NBC; “The World Today” 
news every weekday 6:45 p.m. EWT, CBS. 


Why not buy on extra 
War Bond this month ? 
211 
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FILES FOR PLASTICS 


PLASTICS . . . an immense new world of in- 
dustry is advancing under the steady devel- 
opment of this multi-purpose material. Many 
types, with remarkable characteristics, are 
rolling out of the engineering laboratories. . . 
vying with aluminum, steel and other metals 
in the manufacture of thousands of products. 

Plastics finishing and fabricating call for 
various shapes and cuts of files—for sprue and 
flash removal; for smoothing and reaming; 
for work in corners and notches; for hard and 
soft compositions. 

Files for plastics must have a “dry” (not 
“oiled”) finish; and to overcome clogging 
when used on soft or “shreddy” material, 
they need well-spaced teeth. To combat the 
abrasive action of certain thermoplastics, 
teeth must be hard and thin-topped to main- 
tain sharp cutting edges as tips wear down. 


FREE BOOK 
“FILE FILOSOPHY™ 


Tells about many regular and spe- 
cial purpose files; how to use and 
take care of files; how to select 
The right file for the job. Useful 
te production and purchasing heads, 
Invaluable to mechanics, tooimak- 
ers, diemakers, saw filers, repair- 
men, mechanical “*trainees.” 


NICHOLSON FILE CO., 19 Acora St. 
Providence 1, R.1, U.S.A. 


tlso Canadian Plant 
Port Hope, Ont 


NICHOLSON. 
FILES “rose tae 








Precision Bombsight 
(Continued from page 119) 


tain its axis in fixed direction in space. 
That is the principle of the gyroscope. 

In precision bombing, it is not enough to 
have a man and machine capable of figuring 
a bomb’s trajectory, and a stabilized sight- 
ing mechanism. Something has to be done 
to take the margin of human error out of the 
bombardier’s release of his missile. In late- 
model American bombsights, there is an 
electric contact made with the bomb release, 
so that the dropping of the bomb may be 
done automatically at the exact instant when 
the angle is right. There is, of course, an 
alternate means of manual release, but it is 
not so accurate. 

During a bomb run of 20 to 40 seconds, a 
human bombardier is under terrific strain. 
Probably he has had a long run to the target 
area. The night before his mission he has 
slept but little. Up in the transparent nose 
of the bomber he is the target for enemy 
fighter planes, diving into him with cannon 
and machine guns blazing, while flak from 
the ground batteries is bursting beneath him 
or clattering like hail on the plane he rides. 
So great is this strain that 25 missions have 
come to be the maximum for a bombardier 
in flights over German-occupied Europe. 

Yet, strain or no strain, there come on 
every mission those few precious seconds in 
which he must set his bombsight for ac- 
curate fire on selected targets. If he delays 
a manual release of a bomb as much as one 
fifth of a second, the bomb will be wide of 
the mark. Hence the adoption of the auto- 
matic bomb release. 

One further device has been worked out 
by America’s aeronautical engineers still 
further to assure the accuracy of our bomb- 
ing. It is a link between the bombsight itself 
and the automatic pilot. Human pilots are 
expected to bring our big bombers into the 
bombing runs in tight formation, so that 
maximum gun power may be brought to 
bear against intercepting fighters. 

For a few fleeting instants, there is no 
need for the human pilot to concentrate on 
data from instruments for the most trying 
kind of instrument flying—holding the big 
ship at constant altitude and constant 
ground speed, as free from oscillations as is 
humanly possible. 

Two mechanisms only are flying the ship 
—the bombsight itself and the automatic 
pilot. Instead of turn indications being given 
to a human pilot by needles on a panel, the 
airplane is held closely on the reading indi- 
cated by the bombsight’s directional gyro- 
scopes. Through these vital seconds no 

(Continued on page 214) 
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A piston ring looks insignificant alongside a mighty gun. 
Yet both are necessary—to winning the war. 

Consider that the simple, inexpensive installation of a set of 
piston rings can be counted on to restore performance and econ- 
omy in a worn motor—for many more thousands of miles. 

Consider that neglecting to repair an oil-pumping motor may 
result in a breakdown that will leave you without a car— 
indefinitely. 

Obviously, the sensible thing to do is see your motor service 
man before trouble begins. 

Should he find the installation of new piston rings advisable 
—and recommends Hastings Steel-Vents— you will know he 
does so out of experience. 


HASTINGS MANUFACTURING COMPANY, HASTINGS, MICHIGAN 
Hastings Mfg. of Canada, Ltd., Toronto 


Kia privilege fo buy War Bonds 
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STEER -VENT PISTON RINGS 
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Buy War Savings Bonds and Stamps regularly. 


mE o 


So tes 





SHARP TOOLS 
LAST 
LONGER! 








HE tools you have now will 

have to do you for the dura- 
tion. So keep them sharp! They 
last longer—and do better work 
in the bargain. Keep them in 
shape with a Carborundum 
Brand Silicon Carbide Combina- 
tion Sharpening Stone. One side 
is of coarse grit to sharpen dull 
tools. The other is of very fine 
grit for that smooth, keen, fast- 


working edge. 


These stones are available at 
your dealer's, 


Ask for Carborundum Brand 
Silicon Carbide Sharpening Stone 
No. 109. And use the coupon to- 
day to get your free copy of the 
booklet, “Short Cuts To Better 
Work For The Homecraftsman.” 
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THE CARBORUNDUM COMPANY 


Niagara Falls, N. Y. 


is a registered trade-mark of and indi 
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Precision Bombsight 
(Continued from page 212) 


human hand is at the controls of the speed- 
ing plane. 

The basic philosophy of precision bombing, 
as contrasted with the dumping of great 
masses of high explosive across broad areas, 
is very simple. It aims at a miracle in eco- 
nomical and merciful warfare that is al- 
most as revolutionary as the American 
bombsight. 

“To put an automobile out of commission,” 
once remarked Gen. Edgar P. Sorenson, As- 
sistant Chief of Staff for Air Intelligence in 
the U.S. Army Air Forces, “you don’t have 
to destroy the whole automobile. All you 
have to do is to take out the rotating con- 
tact in the ignition distributor. Without it, 
the machine won't function.” 

Similarly, he said, to destroy the capacity 
of an enemy country to fight, you don’t have 
to destroy the whole country, or even its 
armies. You knock out the heart of enemy 
production capacity, a chemical plant here, 
an airplane factory there, and a synthetic oil 
plant somewhere else. Gradually, and not at 
all spectacularly, you so disintegrate the 
enemy’s internal economy that he is able to 
fight no more. 

It is to make war cheaper in terms of 
casualties and mass destruction, he said, that 
precision bombing aims. Because of it, the 
task of our troops invading enemy territory 
is to be quicker of accomplishment, and ac- 
companied by fewer losses. Because of it, we 
may be able to diminish the postwar hatreds 
which come to populations that have suf- 
fered too grievously. Because of it, we may 
have a smaller task of postwar rebuilding, 
and the nations now our enemies, with whom 
we some day shall have to trade, will more 
quickly get back onto a sound economic 
footing. 

To the technical miracle of precision 
bombing, then, must be added an equal 
miracle, if the technique succeeds. The bomb, 
which started out as a monster of terror and 
destruction, is to become an instrument of 
mercy, like the surgeon's scalpel. 





NOTICE TO SUBSCRIBERS 
IN THE ARMED FORCES 


Subscribers in the armed services 
who notify us of change of address 
are requested to give us the key 
symbols appearing on the wrapper 


in which the magazine is received. | 
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Here’s your eall to action !{ 


Here's your chance, Mr. Civilian. 
You can help send a_ halftrack* 
hell-for-leather against Axis tanks. 
You can do it by thoughtful buying. 
Thoughtful buying means purchas- 
ing only the best and longest-lasting 


equipment. It means taking care of 


the things you have —eliminating 
waste. For example, restricted driv- 
ing can damage a battery. In many 
cases periodic recharges are neces- 


sary. An expert check-up by your 
Exide dealer every two weeks can pro- 
long the useful life of your battery. 
Remember, thoughtful buying makes 
savings which can be invested in 
War Bonds for post-war purchases. 
It sets Industry free to work for 
Victory. It’s going to take team- 
work to win this war for keeps. 


THE ELECTRIC STORAGE BATTERY COMPANY, Phila. 
Exide Batteries of Canada, Limited, Toronto 


*Tank destroyers depend on Exide Batteries for vital services 


For 55 vears the name 
“Exide” 


dependability, long life. 


has symbolized 


WHEN 


DECEMBER, 1948 


Exide 


IT’S AN EXIDE YOU START 
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In motorized warfare, the maintenance 
and repair of motor vehicles is the re- 
sponsibility of Army repair stations. 
Delivering repair parts to these remote 
stations in usable condition has been a 
battle against such foes as the rigors of 
long sea voyages, rust, corrosion, rough 
handling, and attacks by the elements. 
For unless the ravages of salt water, dust, 
extremes of heat, cold and humidity could 
be prevented, vital replacement parts 
would quickly become so much useless 


At the outset of war, Army officers experi- 
enced in the difficulties of truck servicing 
at remote places, and Chrysler Corpora- 
tion Parts Division packaging engineers 
collaborated in solving this problem. With 
the added help of Chrysler Corporation 
Research Laboratories, a system of packag- 
ing was devised that assures arrival of 
repair parts in good condition. 


Even though these precision-built parts 
may have to be unloaded in angry surf, 
hauled through jungle, stored in damp 
caves or stacked under the stars, their 
scientific packing assures complete protec- 
tion from the elements, as well as making 
it easy to find the right part when needed. 


WAR BONDS ARE YOUR 
PERSONAL INVESTMENT IN VICTORY 


CHRYSLER CORPORATION 


PLYMOUTH 
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| know what Freedom means 


I'm lonesome, and sort of scared. 

This morning the Boss put me in this crate, and right 
away I knew something was wrong. Then he scratched 
my ears longer than usual, all the time with a strange, 
extra-serious look in his eyes. 

He said he was going gunning for varmints, and I 
started to get excited. But he said no, these were a 
different breed. Two-legged ones; “And, Jeb,” he said, 
“you're going to live with strangers till I get back. Be 
a good dog about it.” He talked a lot about freedom... 
and how, if he didn’t win out over those varmints, he’d 
probably be in a crate, too, and strangers would be 
shouting orders at him. 

Well, I know what freedom means, and I want it... 
for me and for the Boss. I want to be free to run 
through my favorite fields and woods again. Free to 
nose after quail. 

The Boss said he’d come back to me... that life 
would be the same again, or better. So I'll be waiting 
+ «+ no matter how long it takes! 


. “ . 


Here at Remington we are thankful that we are able to 


elp Uncle Sam go gunning after those “‘varmints”... 
1. Every working day, Remington produces thirty million 
ounds of military small arms ammunition. 
2. Ar a, every working day, Remington produces more 
han enough military rifles to equip an entire infantry 
giment at full fighting strength. 
But, after the war is won, we will welcome the return 
to our peacetime business... when once again we can 
erve our sportsmen friends with Remington shotguns 
and rifles, Nitro Express shells, Kleanbore Hi-Speed 
.22’s, and Core-Lokt big game bullets. Remington Arms 
npany, Ine., Bridgeport, Conn. 
Nitro Express,”” “Kleanbore,” and “Hi-Speed”’ are Reg. 1 
“Core- Le okt” is a trade mark of Remington Arms Co. 


Remington 
GUPIND 
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Motorized Infantry 


(Continued from page 66) 


vehicles from hostile aircraft. This is no 
small problem, since there are some 3,000 


| cars and trucks to be hidden. 


As a result, in a zone of poor concealment, 
the division’s bivouac area may cover an 


| area of six by eight miles, while in a heavily 
forested region it can be much smaller. In 


open plains or desert country, little or no 
concealment is possible, and about all that 


| can be done is to disperse the vehicles widely 


to limit the damage possible from one bomb 
hit or shell burst. 

Most carefully concealed of all, when the 
division is in bivouac, is the command post, 
the guiding brain of the entire organization. 
This post may be fairly elaborate in a rela- 
tively stable area; if the division is moving 
fast it probably will be in a single vehicle. 
In either case, it is the nerve center of the 


| widespread net of communications—tele- 


phones, teletype, radio circuits, messengers, 
and signaling—-which controls and co-or- 
dinates the entire outfit. 

Laymen sometimes ask why, i* motoriza- 
tion confers such advantages, all infantry 
isn't on wheels. The answer is that while 
all modern divisions have vehicles for spe- 


| cial purposes, the complete motorization of 
| an entire army would be ruinously expensive 


and would create impossible problems of 
traffic and supply at the front. There is a 
point at which even the best vehicles will 
begin to get in each other’s way. And, even 
the motorized division must normally de- 
pend on railway transportation from the 
rear bases. 

Take the matter of fuel alone. The figures 
on gasoline consumption of American divi- 
sions are not published, but some idea can 


| be gleaned from material recently released 
| by British sources which have made a study 


of German fuel consumption. This took an 
of all German  vehicles—light, 
heavy, and armored—in the proportions in 
which they are used in combat operations. 


| American organizations probably use about 


the same amounts; our gasoline is of better 
quality than much of the German synthetic 
product, but, on the other hand, our cars 
run to more horsepower than theirs and we 
use the jeep far more than the motorcycle. 

The survey indicated that a German or- 
ganization the size of our motorized division 
would require 100,000 gallons of gas to 
move 100 miles on the road. That is about 
400 tons of gasoline, and it would take some 
100 tank trucks to haul it. Truly, in 1943 
an army marches on its fuel tank as well 
as on its stomach. 
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TO DOUBLE 


ITH record-breaking frequency, these days, 

flashing axes bite through stay-hawsers on 
the launching ways of the Defoe Shipbuilding 
Company at Bay City, Michigan . . . sending 
another and another destroyer escort ship for the 
Navy sliding down to blue water. 
These are the famous DE fighting ships whose 
terrific execution among the U-boat wolf packs has 
helped bring the submarine menace under control. 


Welded into one 750-ton piece of steel, more than 
300 feet in length, the sturdy 


stile Down 


PRODUCTION OF WARSHIPS! 


beginning to end gives remarkable advantages 
in saving time and labor costs. Among results 
obtained by Defoe engineering methods is the 
doubling of production per man hour—with twice 
as many ships being built at half the labor cost 
per vessel! 


Until the Axis is defeated, the full facilities of the 
Defoe organization will be concentrated exclu- 
sively on all-out production for Victory. 


But tomorrow, when Peace is restored, the expe- 
rience and improved tech- 





hard-hitting DE type ships are 


niques learned in war work 
will be used to create new 


built upside down and then 
“rolled over” in their cradles 
to complete their equipment. 
This unique Defoe method of 
building ocean - go'ng ships, 
eliminates the need of con- 
ventional ship scaffolding 
and by enabling workers to 
stand over the job from 





"Next to our immediate task of 
building warships faster and faster, 
the first responsibility of Defoe is 
to plan for post-war operation that 
will provide the maximum of gain- 
ful employment.” 


HARRY J. DEFOE 
Founder Defoe Shipbuilding Co. 








DEFOE SHIPBUILDING COMPANY, 
ff, 





DECEMBER, 


G 5.9 as 


high standards of quality, 
value and economy in finer 
products for the consumers 
of America. 


* * * 
BACK THE ATTACK —BUY WAR BONDS 


workers take more than 10% 
of their pay in War Bonds 


MICHIGAN 


Three White Star Renewal Citations now decorate 


the Navy 


“EE” Award won by Defoe workers. 





Ships for Victory 


Servants for Peace 
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BACKGROUND FOR PRECISION 


In seeking to conquer infinite space, the aircraft 


engine builder must master the infinitesimal. 


He must achieve exquisite precision in the motor 


he makes. 


Such precision has been a habit with Allison 
for many years. It has been our assignment to 
handle production problems requiring special 
skills. 


For here is wide experience in fine design. 


Here is deep understanding of the strength and 


structure of metals. 


Here is meticulous machining. 


These attributes today, combined with General 
Motors’ faculty for mass manufacture, are giv- 
ing substance to the purpose of our very being 
—our aim to build the finest aircraft engine the 


world knows. 


* 
BACK THE ATTACK— 
WITH WAR BONDS - 


POWERED BY ALLISON . P-;8 — Lightning « P-39 — Airacobra * P-4o — Warhawk « P-51 — Mustang 


LIQUID-COOLED AIRCRAFT 
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A 
BIG 
CHANGE 


Things are different now. Dress is more 
practical, machines more efficient, transpor- 
tation dependable. Much good has come 
from change. 

There’s been a change—a striking im- 
provement—in tapered roller bearings, as 
well. Tyson took the old-time conventional 


bearing, and found the way to add an aver- 


age of 30% more rollers around the raceway! 

Think of it! More rollers—more load- 
carrying capacity. More rollers—longer 
bearing life. More rollers—a better bearing. 
You have only to ask those who have given 
Tyson “‘All-Rolls” Bearings a thorough 
workout under the most trying conditions. 
The big name in bearings today is . . . TYSON! 


‘ios TYSON BEARING CORPORATION, MASSILLON, OHIO 


Cee 
Ciucey out Rots * THE ROL 


sgeloy:) A> 


HEAVY-DUTY BEARING 


* BUY MORE WAR BONDS x 


DECEMBER, 1943 


Buy Wer Savings Bonds and Stamps regularly. 








Avoid those | 


KEEP WARM WITH BALSAM-WOOL 
ATTIC INSULATION 


——7 mn Lech ur sbirils } oh ze hen the 
—~ thermometer outside is low, if your house 

4 ts free from shivers. Balsam-Wool Insu- 
will make yo more comfortable 


—Oon le ss fuel. 


lion ur home warmer, 


Balsam-Wool guards 
after 


attic like 


and saves you money, 


Laid in your a rug, 


your comiort year 
year. That's because it is the original sealed Attic 


Insulation—windproof, moistureproof and _ fire 


resistant—with quality proved in hundreds of 
thousands of homes. 
Balsam-Wool is sold under 


of complete satisfaction. 


a money-back guar- 
antee Order now—see 


your lumber dealer 


ments or mail coupon, 


Selsam Woot 


SEALED INSULATION 
rw 10D CONVERSION COMPANY 
Dept. 211-12, First National Bank Bide 
St Paul 1, Minnesota 
Gentlemen: I want t 


Wool Double-\ 


about casy monthly pay- 


»> know more al 


slue Attic Insulation 


To assist usin giving you special information. 


please check: I am a home owner renter [1], 
hitect 0), stucdien 0 contractor 


i 
i 
i 
! 
ut Balsam- i 
! 
! 
' 


te ke ee 
- 


Buy Wear Savings Bonds and Stamps regularly. 


Plywood with a Sting 


(Continued from page 103) 

and four 20-millimeter Hispano-type can- 
non in a hatch in the belly. The bomber ver- 
sion is totally unarmed, carrying four 500- 


| pound projectiles in a standard belly bomb 


bay. Each modification is a varied mixture 


of this load. 


While no one man can be called the father 
of the Mosquito, R. M. Clarkson, De Havil- 
land's chief aerodynamicist, and R. R. E. 
Bishop, chief designer, seem to have been 
largely responsible for the ship. 

When used as an intruder, the Mosquito’s 
job is to sit in a revetment until the enemy 
bombers come over. Fast-climbing, heavily 
armed interceptor planes, such as special- 
version Hawker Typhoons, are the reception 
committee for the incoming bombers. By 
the law of averages, a certain number of the 
enemy planes will evade interception and 
get to their targets, or simply throw their 
bombs in a general area. Others, unable to 
pierce the defense, turn home, jettisoning 
their bombs to decrease weight. The in- 
truders, informed of the bases from which 
the bombers have come, follow them home. 

The Mosquitoes’ superior speed guaran- 
tees that they will get to the Nazi landing 
strip before the returning bombers do. They 
make the trip close to the ground and sneak 
up as close to the illuminated landing strip 
as they dare—-their flaps lowered, engines 
throttled, until they are barely hanging in 
the air. Only direct contact could reveal 
their position. 

Upon arrival, the bombers turn on landing 
lights, and the regular interval of runway 
light is given each ship. Usually the bomb- 
ers are low on gas and ammunition, and the 
crews are tired out. Then the Mosquitoes 
swarm in and litter the field with wrecks. 

If the intruders’ presence has been de- 
tected, the total absence of light warns 
the crew. Antiaircraft is silent, for fear 
of hitting the German ships. In this case, 
the intruders dive in, shoot up the runways 
and installations, and cause as much confu- 
sion as possible. Landing bombers must be 
diverted to other landing strips, and the 
losses resulting are almost as high as the 
Mosquitoes could inflict. The pilots, many 
of them green, must land in total darkness 
and radio silence in strange fields. Many 
of them run out of gas and have to take to 
parachutes, losing valuable equipment. 

More difficult is the job of catching the 
enemy before he leaves the ground. Air In- 
telligence, through its complex system of 
photographic interpretation and confidential 

(Continued on page 224) 
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IT'S THE LITTLE THINGS THAT COL\T — size 
inspection, for instance! Here a trained inspector 
is checking uppers with painstaking care. Shoes 
with flaws are rejected immediately. And every 
shoe must pass five such inspections before it can 
be stamped with the W. L. Douglas trade-mark. 


The painstaking work of 260 
hands goes into Douglas 
GOOD LOOhS! . 


Each W. L. Douglas Shoe is inspected five ‘“ 
times during manufacture! Worked on by 130 _ 
pairs of skilled hands! Cut and stitched and 

finished by experts, who know every phase of THE ETON 


*§:50 eo *g.50 
Rugged oxford in genu- 


the shoemaking trade, and take pride in we eee aoe. Some styles *5.50 
fect craftsmanship — that’s the “reason why” finish,heavy leather sole. Douglas “Down-to-the-Wood” 
behind the consistent good looks of every 
single pair of W. L. Douglas Shoes. 
If you haven’t yet got acquainted with the 
styled smartness of W. L. Douglas Shoes, see 
our new Fall styles today. Then decide for 
yourself where your shoe ration coupon will 
be best spent — Buy W. L. Douglas. 


Douglas Shoes 


W.L. DOUGLAS SHOE CO., BROCKTON 15, MASS. 


Stores in Principal Cities—Good Dealers Everywhere 


DNDS AND STAMPS FOR VICTORY 


No. 4673 construction assures you better fit. 


Construction of WL. Douglas Shoes 








“FUSSY” 
CRAFTSMAN? 


These are the 
tools for you! 


FOR CRAFTSMEN who want to know their work 
is accurate, Millers Falls makes an teresting line 
of precision tools including 14 sizes and <tyles of 
steel rules and slide calipers — light, semi-f>xible, 
flexible, and narrow. They're all of carefvuly heat- 
treated crucible steel, ground and raiished, and 
graduated with precision by dividing engines 
developed and perfected by our own engineers over 
a period of forty-odd years. /\ccuracy guaranteed. 





Cm acc Abe a 





THOUGH moderately priced, 
Millers Falls surface gauges 
are well-made, well-finished, 
and unusually versatile. Base 
is ground for use on flat sur- 
face plate and grooved for 
cylinder. Scriber is spring- 
held in position as thumb 
nut is tightened ...a big 
help for quick, accurate set- 
tings. Spindle can be used as 
depth or scratch gauge. Many 
other features for accuracy 
and convenience demonstrate 
this tool's background of long 
skill and experience. 





I Oo N G 

AMONG _ the 

most highly- 

prized items of 

Goodell-Pratt 

(now part of 
Millers Falls Company, whose name now appears 
on most former Goodell-Pratt tools) has been this 
Combination Set — blade, beam, protractor, and 
center head — the most useful precision tool ever 
made for machinists and toolmakers. Accurate 
graduations, all working faces precision ground; 
tempered crucible steel blade; complete with level 
and scriber. 


MILLERS FALLS 
TOOLS 


SInCcE 


Plywood with a Sting 


(Continued from page 222) 


reports, spots an enemy landing strip. Mos- 
quitoes take periodic look-sees at the field. 
There is a hundred-to-one chance of find- 
ing a heavily laden bomber waddling down 
the field. The Mosquito pilot waits un- 
til the bomber is in a totally helpless po- 
sition, gathering speed for the take-off. At 
the exact moment when the weight shifts 
from the wheels to the wings, the floodlights 
are turned on for a few seconds. Then the 
Mosquito dives in and gives the Nazi a long 
burst. Usually, the explosion can be heard 
for miles. 

In daylight, the Mosquito is used for low- 
level attacks against communications. Its 
tankage gives it greater penetration into 
enemy territory than any other British 
fighter, while its two-man crew allows the 
pilot a freedom from operational and navi- 
gational worry that no single-seater could 
provide. 

The DH-98's success as a bomber is due 
to the fact that at a certain altitude level it 
can outspeed any fighter the enemy can 
send in pursuit. The secret of this level is 
closely guarded, and some authorities be- 
lieve it can be varied as the enemy varies 
equipment. 

The Mosquitoes’ bombs are usually of the 
delayed-action type, since the ships sweep 
in low. Once they unload their bombs, they 
climb (or dive) to their safety altitude, 
where they can outspeed attacking fighters. 

The Mosquito’s unusual freedom from ack- 
ack losses can be traced to an unusual tech- 
nique. Instead of darting at top speed over 
the areas known to be ground-defended, 
it goes at cruising speed, the observer keep- 
ing his eyes peeled for gun flashes. When 


| he spots one, he taps the pilot’s shoulder. 


The pilot gives the engine “maximum 
goose,” and the Mosquito accelerates over 
100 m.p.h. in a matter of seconds. Thus, 
the ack-ack bursts about half a mile behind. 
Try as they may, Nazi gun crews haven't 
worked out a lead system to beat this. 

Mosquito bomber operational command- 
ers send out medley squadrons of bombers, 
fighter-bombers, and fighters, all looking 
alike—making life at a Luftwaffe inter- 
ceptor base very uncertain. 

This is the Mosquito. It made Quisling 
hide in a cellar, and kept the jittery Herren- 
volk waiting hours for Goering’s anniver- 
sary speech. It sneaked through the net that 
guards the heart of Germany’s precision 
optical industry and blew up the tool-room 
in the famed Carl Zeiss works at Jena. By 


| 
a 865 es: 1948 they will be able to replace the damage. 
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Royalton 


CLUBMAN 


Royalton 


TOWNSMAN 


Royalton Silver Crown — @hocce Grains ~% 


A veteran pipe smoker may collect many pipes — but he is usually 
partial to a few favorites. Chances are they're Royaltons . .. A man 
comes to depend on his Royalton for keener satisfaction —a case 
wherein long familiarity breeds affection. Gift suggestion: give him 


a Royalton. His gratitude will be rekindled each time he lights up. 


WHEREVER OES ee Fires ABE 


* Write for Booklet PS Showing Royalton Silver Crown Models —~HENRY LEONARD & THOMAS, INC., OZONE PK., N. Y. 
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YOU'RE LOOKING ata highly specialized instrument 
of great precision . . . designed to crack a continent. precision IN THE ™ 

It is made up of ships and planes and guns and men a 
...and millions of items of precision equipment, not 
one of which must fail. 

It is guided by precision optical equipment ...eyes 
that will seek out the enemy, find him, range him, help 
to destroy him. 

The need for precision optical instruments, for all ; 
operations in this war, is tremendous. Universal alone, Aan etaadeediants 
furnishing such instruments for the Army, Navy and Se aE RRR PN 
Marines, and for the forces of the United Nations, now Polishing with rouge is the fina 
say oma “¢ : ws step in the grinding and polish- 
makes them in quanuiues hitherto thought impossible. ing of lenses and prisms for 
Universal Binoculars. For this 
process, Universal-designed ma- 
chines have converted what was 





Today, thanks largely to Universal engineering re- 
search, outstanding accuracy in lens-making is achieved 


more economic ally than everbefore,anywhere in the world. formerly an extremely slow hand 

Result: a new impetus in the development of photo- operation intoa miracle of guan- 
tity production, while maintaining 
the highest precision standards. 


graphic and optical instruments . . . promise of finer- 








than-ever cameras available to everyone, 


> Yuversar [mera [orroranon 


There's only one flag 
we're prouder of! NEW YORK + CHICAGO + HOLLYWOOD 


Makers of Precision Photographic and Optical Instruments + Peacetime Manufacturers of Cinemaster, Mercury, Corsair Cameras 
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Quality Comes FIRS 
PLUMB 
is FIRST in Quality 
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with a Jacobs Chuck and Cup Wheel 


Accurate grinding of flat surfaces is an opera- 
tion that most small shops have hesitated to under- 
take. But with today’s well-designed and sturdily 
built, ball-bearing drill presses, the flare cup 
abrasive wheel, and the precision Jacobs Chuck, 


work of uniformly close tolerances is performed 
| 


very efficiently. 


In the photo above, a “flat” is being ground on | 


a steel shaft to provide a locking surface for a 
pulley set screw. In addition to this, it is possible 
to grind a true, flat surface on metal strips, cast- 
ings and forgings of various sizes and shapes. 


This is Only One of 19 Operations 
Covered in the New Jacobs Book 


For detailed instructions and illustrations on 
this operation and eighteen other unusual uses for 
your drill press and lathe, send for a copy of our 
new booklet prepared especially for the craftsman. 
Printed in color and containing 49 illustrations, 
it explains how the set-ups are made, shows the 
tools and accessories used and, in some instances, 
tells you how to make the tools themselves. If you 
have a workshop you will want the valuable ideas 
this booklet contains. If you are planning on hav- 
ing a shop of your own after the war, you will 
want the booklet now to help you plan. 


Jacobs Mfg. Co. 

2123 Jacobs Road, Hartford |, Conn. 
Please send me the booklet immediately. 
1 am enclosing '0¢ to cover handling and 
mailing costs. 


| and reproductive functions. 
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Triumphs in Medicine 


(Continued from page 84) 


The discovery of the male hormone, which 
is credited to L. C. McGee, of Chicago, took 


placein 1927. 


The sex hormones have proved enormous- 


| ly useful in the treatment of a variety of 


disturbances, including those of the sexual 
From this dis- 
covery was derived the original Aschheim- 
Zondek test for pregnancy. 

The most important result of the discov- 
ery of sex hormones, however, is the light 
it has thrown upon the complicated struc- 


| tures and operations of the glands of inter- 


nal secretion. These glands affect growth, 


| development, metabolism, sexual function, 


reproduction; in fact, all phases of the “in- 
ner activities” of the human body, 


The Relation of the Sex 
Hormones to Cancer 


Cancer of the prostate is one of the most 
common types of malignancy affecting men. 
This type of cancer is difficult to discover in 
its early stages, and tends to spread so 
rapidly that, in actual experience, less than 
five percent of such cases can be success- 
fully treated surgically. 

In 1941, Dr. C. Huggins, of the University 
of Chicago, advanced the idea that the pros- 
tate cancer cells require the male hormone 
for their continued existence, even as the 
normal prostate cells do. He and his asso- 
ciates reasoned from this that castration 
or else the “neutralization” of the male hor- 
mone by means of the female hormone 
should adversely affect the prostate cancer 
growths. He, and others after him, tried the 
latter treatment. The results were astonish- 
ing. Although the cancer is not cured, most 
of the patients benefit enormously. Pain dis- 
appears, nutrition improves, appetite re- 
turns, and strength is regained. The orig- 
inal cancer growth in the prostate, and 
those that have spread to other parts of 
the body, regress so that many sufferers are 
enabled to carry on their normal activities 
in comfort. This treatment of prostatic can- 
cer is vastly superior to any previously 
available. But the greatest value of the dis- 
covery is that it has stimulated many scien- 
tists to study the relation of the sex hor- 
mones to cancer in general. 


The Electro-Encephalograph 


This recent invention is a_ sleuthing 
machine for tracking down the mysterious 
(Continued on page 232) 
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Ingenious New 


Technical Methods 


Presented in the hope that they will 
prove interesting and useful to you. 


Molten Metal Sprayed on Wood 
Patterns Prolongs Their Life 


Molten metal sprayed on wood foundry 
patterns by a compressed air gun provides a 
protective coating against sand wear on the 
finished surfaces, thereby prolonging the life of 
the pattern and eliminating costly repairs. 


This wooden pattern coated with 
sprayed metal, has given service 


The metal may be sprayed directly on the Sur bovend te nennad Me. 


untreated wood surface of the pattern or core 
box. If the wood surfaces are hard or close- 
grained, a shellac primer is first applied, the 
metal being sprayed on before the shellac dries. 
The thickness of the metal coating is about 
5 thousandths of an inch. 


The spraying equipment consists of a 
portable, self-contained gun-type sprayer which 
melts the metal and is thermostatically controlled. 

We hope this has proved interesting and 
useful to you, just as Wrigley’s Spearmint Gum 
is proving useful to millions of people working 
everywhere for Victory. / 

. ’ Fine detail easily recorded in the 
You can get complete information about this method alloy sprayed onto pattern. 
from Alloy-Sprayer Company, 2039 Book Building, 
Detroit, Michigan. 
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Me-h-h/... that 
wondetlil BRIGGS / 





: —— a . 
Your clutch is slipping, brother, if you don’t ip) 160) 


grab the pipe-enjoyment Briggs tobacco 
offers! Every wisp of its fragrant smoke spills < 
out a treasure of flavor on the tongue that'll The Smoke with 
delight you right down to your toes. Here’s ms a Smile 

the secret: Briggs is cask-mellowed for years 

—longer than many costly blends. So it’s 

rich. It’s full-bodied. It’s gentle. It’s yours 

for the asking . . . so ask for a package of 

Briggs today. 





YDUCT OF P. LORILLARD COMPANY 





Compare feature by feature and you'll choose 
Hobart on its exclusive features alone. For 





Hobart is truly “Simplified”, yet nothing has 
been eliminated. Hobart is still a quality-built 
welder made to do every welding job better. 
Thousands are now in war plants speeding 
work, making stronger products. They can do 
the same for you. 


PLAN NOW! Design for Post-War 


mode easier with Hobart's new 

ba Oo BR A R “Practical Design for Arc Welding”. 
Ask to be placed on the mailing list 

SiMe LIFIED to receive this free design service. 


PY: Yom 4) 4S 98 HOBART BROS. CO., Box P-123, Troy, 0. 


Ore e 
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Old-fashioned, greasy brushless shave is 
out! Men are switching by the thousands 
to the new, improved Mennen Brushless 
Shave because it has this big advantage 
—it's a cream, not a grease! Get it today 
at your druggist’s in either jar or tube. 


MENNEN 
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Says Many a Home 
Workshop Fan... 


"Make Mine an 


ATKINS 


. « « Whether It’s a Band Saw 


or Any Other Blade” 


@ There’s a mighty sound 
reason for the preference that ex- 
perienced users show for Atkins 
Silver Steel Saws. It’s because 
these sows—whether hand saws, 
bands, circulars or any other type 
—have keen-cutting edges thot 
hold up longer. It's because each 
sow is correctly designed for speed 
ond accuracy on the kind of work 
for which it is intended... it’s 


Atkins 
**2000°" Silver 
Steel Handsaw 


Atkins Silver 
Steel Hacksaw 
Blades 


>< 


Atkins Silver 
Stee! Circular 
Saws 


becouse these saws have a habit 
of lasting as long as the owner. 
it’s always wise, when you need a 
new saw, to see the Atkins dealer. 
(10° BUYS USEFUL ATKINS 

V/ “HOW-TO-DO-IT” BOOK 
Chock-ful of valuable tips on the 


use and core of saws. Send for 
yours today. 


E. C. ATKINS AND COMPANY 
426 S. Illinois Street, indianapolis 9. ind. 


Stiluenr Steel Saws 


Buy Wer Savings Bonds and Stamps regularly. 


< , 
. ~ 
~ 


My 


Triumphs in Medicine 


(Continued from page 228) 


| ways of the brain. Working by means of 
vacuum tubes similar to those used in a 
radio, it picks up “brain waves’’—electrical 
| impulses generated in the head by brain 
function. These currents, which have dis- 
tinguishing characteristics, are visibly re- 
corded by a moving pen. Since a brain 
suffering from some organic ailment sends 
| out waves differing from those generated 
| by a normal one, the record set down by the 
| electro-encephalograph can be read by the 
| brain surgeon for indications of such dis- 
| orders as brain tumors and epilepsy. This 
| useful diagnostic instrument promises to be 
| of great value in the study of the physiology 
| of the nervous sy$Stem, and of the dynamics 
of drugs employed for their effects on the 
nervous system. 


The Electron Microscope 


The electron microscope likewise promises 
to prove a great research instrument. The 
ordinary microscope cannot magnify an 
object beyond approximately 2,000 diameters, 
this iimitation being imposed by the wave 
length of light. The electron microscope, 
however, can magnify objects from 50,000 
to a 100,000 diameters. It can, therefore, be 
readily seen how this extremely powerful in- 
strument has opened up new and vast fields 
of research in bacteriology and biochemis- 
try. We are now able to obtain a really in- 
timate insight into the structure of both 
living and nonliving matter, and, most in- 
terestingly, of that “in-between” matter 
known as the viruses, which are responsible 
for such destructive diseases as smallpox, in- 
fluenza, and infantile paralysis. 


Psychosomatic Medicine 


One of the more interesting developments 
of psychiatry goes by the name of psychoso- 
matic medicine. It represents the fusion of 
orthodox clinical medicine with the best in 
psychiatric knowledge. It teaches the im- 
portant lesson, in an irrefutable way, that 
there is no disorder of the soma (the body) 
without some involvement of the psyche 
(the mind and the emotions), and con- 
versely, that psychiatric disorders have their 
somatic (physical) components. In some 
instances, indeed, physical symptoms are the 
only tangible manifestations of what is pri- 
marily a psychiatric condition. This insight 
into the interplay of psyche and soma has 
made possible a much more effective treat- 

(Continued on page 234) 
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FOR HARD STARTING WEATHER! 


a 


Po 
4 4] | 


Nee” Yet” “Yt” “esti Mi ~ZIzti ‘zt tz)! mi) “csi! “ait! “~=aal 


ra Oe Right now — before real cold weather starts, 
Boa “! ask about Casite’s Winter Starting ability at 
a your car dealer, service station, or garage. 
Casite does two things which make any motor start 
better—and run better. First, it cleans out sticky, 
power-destroying sludge and gum from vital areas; sec- 
ond, it makes oil free- flowing, insures lubrication of 
high-friction parts. 
Casite easy cold-weather starts save your battery, 
save your motor, save your disposition. 


Remember...Wt GUARANTEE 


That any motor capable of being started in a warm room will start 
in the coldest weather when Casite is added to crankcase. Add Casite 
according to instructions. If your car fails to start, you get double 
your money back by filling out guarantee certificate and mailing 
to The Casite Corporation, Hastings, Michigan. Maximum refund is 
$1.30 per pint, which is twice nationally advertised price of Casite. 


THE CASITE CORPORATION ¢ HASTINGS, MICHIGAN 


GET CASITE...AND GO/ 
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Dear Jack: 
I shot this Indian 


while it was getting the works 
here on the proving grounds. It's 
an experimental service test model 
-- a shaft-drive job that's a hon- 
ey, like all Indian Motorcycles. 


The boys who put these machines 
through their paces tell me they 
get a real feeling of safety out 
of the easy way an Indian handles 
and its ability to stand up under 


really tough going. 


When the war's over, Indian's 
going to have a motorcycle that'll 
make your eyes pop. After what 
I've seen here, I'm going to ride 
one, believe me! 


INDIAN MOTOCYCLE COMPANY, SPRINGFIELD, MASS. 





BUY WAR BONDS NOW 
* * TO BUY AN INDIAN LATER * x 
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Triumphs in Medicine 


(Continued from page 2382) 


ment of many conditions which in times past 
could be treated only superficially. It also 
enables the physician to anticipate, and by 
appropriate action to prevent, the develop- 
ment of a variety of physical and emotional 
strains and disorders. 


Brief Therapy 


Related to psychiatry is the new experi- 
mental development of brief therapy. The 
objective of these experiments is, simply, 
brevity of treatment. Most of the techniques 
of psychiatric therapy as practiced today are 
lengthy and therefore costly. Far too many 
persons who require treatment cannot afford 
it. And there ’re not enough trained psy- 
chiatrists available to meet the needs. To 
correct these deficiencies, studies, confer- 
ences, and experiments are being conducted 
to develop techniques of psychotherapy that 
will be effective but less time-consuming. 


Biological Thinking 


Finally we come to that development in 
present-day medicine which blankets all 
others: the ability to think biologically. To- 
day the physician thinks of his patient in 
terms of his many environmental relation- 
ships—his job, his marriage, his friends, his 
education, his degree of success, and so 
forth. A short while ago, however, the 
physician thought of his patient only in 
terms of his complaints, of the symptoms 
or disorders he discovered and of the spe- 
cific remedies he could use in the treatment 
of “the case.” In fact, the physician was 
more concerned with the “case”—with the 
disease afflicting the patient-—-than with the 
patient himself. 

Today, we know that to effect a perma- 
nent cure, the contributory as well as the 
primary factors must be considered and 
dealt with; that, in substance, the basis of 
well-being lies in achieving the best possible 
adjustment between the individual and his 
physical and emotional environment. 


Familiar Faces 


(See page 77) 


Top row, left to right: John L. Lewis, 
Hitler, Churchill, Roosevelt, Mussolini. 

Middle row: Roosevelt, Willkie, Chiang 
Kai-shek, Duke of Windsor, Hoover. 

Bottom row: Hirohito, Stalin, Duchess of 
Windsor, Mrs. F. D. Roosevelt, Al Smith. 
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Essential to Victory 


The sporting arms industry of America... long 
skilled in the ways of gun-making ... undertook 
a tremendous task in production of arms for our 
Government and its Allies. 

The record of its achievement, in quality and 
stupendous quantity, is a vital factor in America’s 
guarantee of victory. 

“Savage” with its thousands of workers is proud 
to be a part of this industry’s important war 
effort. Reports from all parts of the globe record 
the effective performance of the Browning Air- 
craft Machine Guns, and other guns and military 
rifles produced in our plants. 

Savage Arms Corporation, Utica, N.Y. 


Buy Wisely — Buy War Bonds 


SAVAGE 


es 


Fo Rh 
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orrow some 


Weldwood Glue ! 








You may never need to hold a life raft together with Weld- 
wood Glue, but you'll find it’s the handiest adhesive you ever 
used at your home work bench. 

In fact, this easy-to-use plastic resin glue is a honey for hobby- 
ists. Mixed just by adding tap water to the powder, it can be 
used immediately, is cold-setting (work can be handled in a 
few hours) and it makes a permanent bond! 

Waterproof, rot-proof and bacteria-proof, Weldwood glue 
won't stain, or mar the most delicate color or finish. 

Your hardware store or lumber dealer has handy packages of 


Weldwood Glue has everything: 

1, Tremendous Strength. 

2. Waterproof, Bacteria- 
and Rot-proof. 

3. Quick and Easy to use. 
Noheating.No waiting. 

4. Economical. 

5. Applied Cold, quick 
settung. 

6. Stain-Free. 


“Makes the glue line the SAFETY line” 


Lowogo 
Plastic Resin 
; WATERPROOF GLUE 


Weldwood Glue in 10¢, 25¢, 50¢ and 85¢ (1 Ib.) sizes. Get a 

can today or send 25¢ and your dealer's name for a trial 314 

oz. sample, Supply limited, due to Uncle Sam's war needs. 
UNITED STATES PLYWOOD CORPORATION 

( Weldwoed Giue Dept.13) 103 Park Avenue, New York 1 7,N. ¥. 


~ BACK THE ATTACK « WITH WAR BONDS 


WELDW4UD 


‘WATERPROOF GLUE 


THERE IS NO SUBSTITUTE 


FOR EXPERIENCE 
-..in Airplanes or Outboard Motors 


Among flying men the saying goes, “There is no sub- 
stitute for experience.” That's just as true in the man- 
ufacture of outboard motors as it is in flying. 

Without experience one couldn't develop fine motor 
design—or be sure of materials best suited to outboard 
needs—or even achieve a modern outboard motor plant. 





As manufacturers who have contributed to the in- 
dustry a major share of accepted outboard improve- 
ments (for more than 20 years) we are experienced in 
this field. You may be sure, when you buy a Sea-Horse, 
that you are coming as close to perfection as — 

ence has brought the outboard motor to date. 


JOHNSON MOTORS, Waukegan, Illinois 


All our present effort is being a ; 
ut into war work — 24 hours a day. ee. 
We think about peace-time outboard e 


motors only in the “25th” hour. 


JOHNSON SEA-HORSES 
FOR DEPENDABILITY 
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“HOME WOULDN'T 
BE HOME WITHOUT 
A HARLEY-DAVIDSON” ou 


F a at 


HARLEY-DAVIDSON MOTOR CO. 
Dept. PS, Milwaukee 1, Wisconsin 


Please send at once free copy of 24-page 
“*Enthusiast’’ Magazine, filled with motor- 
cycle action pictures and thrilling stories. 


Yn: — 
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DEFIES COLD! New mernocs ot 


treating outer coverings to increase resistance 
to dampness, new construction of openings to 
seal out icy winds—these are some of the wor- 
born features you will have in your after-war 
Ta-Pat-Co. Entire production is now going to 
our armed forces, but when peace returns you'll 
find this fine sleeping bag and other Ta-Pat-Co 
equipment at leading sporting goods dealers 
everywhere. 





THE AMERICAN PAD & TEXTILE COMPANY 
GREENFIELD # OHIO 
in peace and in wor, the leading manufacturer 
Of Life-Save Equipment ond Sieepiag Bags 





Making only Chicago Mounted Wheels and small 
Grinding Wheels—maintaining the highest quality— 
shipping orders promptly—This is our Job, our Battlefield. 


With full WPB approval, we stopped making all 
large sizes and fixed our sights on wheels 3” in diam- 
eter and under 

We worked around the clock, 24 hours a day, and in 
a short time were able to fill orders on time. And, our 
central location cuts time in transit. Today there is no 
waiting. With the Army-Navy E 


t 
at 


pe 


our masthead, we 


going full «° 
ed ahead. sf 


Handee Tool of 1001 Uses and “i? 
Power Grinders are still availabl« 
to all who have priorities 


nn, 


Send for Free Catalog. 


CHICAGO WHEEL & MFG. CO. 
115 S. Aberdeen St. Chicago 7, i. 
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| IN ALL COLORS: 


_There’s a Shinola Wax 
| to match wood 
_ of any age or color 


@ Ever think of refinishing old furniture 
with Shinola Shoe Polish? Scars, nicks, 
and scratches disappear when you apply 
the right color wax polish. You can bring 
back the mellow finish of an old piece 
of cherry, maple, or pine furniture ... or 
finish a repaired section neatly to match 
the old wood. 





These polishes contain a_ scientific 
combination of oily waxes which pro- 
vides a thin, pliable film to protect furni- 
ture, linoleum, models, cars, as well as 
shoes, from water, dust and grime. 
Shinola Polishes come in all colors, in 
the handy, familiar shoe-polish tin. 





A Product of The Best Foods, Ine. 


Pstacs 
SurinorA 


Wartime places 
heavy demands on 
our supplies, so if 
your dealer is tem- 


KEEP ’EM 
SHINING WITH SERRE porority outof stock, 


SHINOLA Io: 


TAN = BROWN — OX-BLOOD = BLACK 


 eeail 











fa BUILD THIS MODEL) 


An accurate 13” scale 
model of the famous PT 
Complete kit includes all 
= fittings — Only 
GET THIS BOOK — the only one of! its kind 
Full of detailed drawings and photographs 
with instructions for building and rigging 


ship models. simp MODELS ILLUSTRATED 


postpaid for only $2. 
_ MARINE MODEL CO., Dept. P-2, 29 W. 15th St., N.Y.C. = 

















ARC- WELDER 


For Li or Heavy Work 

ha No rewing ing necessary use cx ‘ols 
tak ener 

forks on io or 220 c. 

heats. Complete plans and BIG Catalog 35c 


LEJAY MFG., 3323 Lelay Bidg., 
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BASIC PRECISION WEAPON | 
in the BATTLE of PRODUCTION | 


Precision breeds precision! A thousandth inch error on 
the ground means a clean miss three miles in the air. 
That’s why every gun part has to be “split hair” to 
specifications. 'i; thousands of war plants — and in mo- 
bile machine shops of our armed forces — Atlas machine 
tools deliver that victory-winning kind of precision. 









One favorite in this family of dependable producers 
is the modern, compact Atlas Shaper. It handles all shap- 
ing operations within a 7” stroke, and in plant after 
plant has released larger machines for jobs better suited 
to their capacities. 









Atlas machine tools are now tested veterans 
in the battle of production. Remember their Sa 
flexibility . .. their low cost ... their depend- \ 
able accuracy and ease of operation when shop “ @ 






Oa See By eee 







equipment is again available for you.. 


ATLAS PRESS COMPANY 


1255 NORTH PITCHER STREET 0 KALAMAZOO 13D, MICHIGAN 


SHOP | 






Buy Wear Savings Bonds and Stamps regularly. 239 


HOW TO GRIND CUTTERS 
FOR 
WILLIAMS’ TOOL HOLDERS 


BACK THE ATTACK 
BUY WAR BONDS 





——~ a 2 one “home Sates — 20 well as 
professional cameraman and projectionist — 
a .--_# are certain to have ideas that may revolu- 
tionize 8MM MOTION PICTURE EQUIP- 

DEC 31 MENT. DEVRY will pay $1500.00 in U.S. War 

bd Bonds (maturity value) for the best of these 

1943 ideas. What do YOU want in the motion 

. icture camera you buy? How do YOU think 
= Operate? What 4 ou ere vos look? Load? Focus? 
-— > is 4 Pry +, rate? at do want in YOUR postwar motion pic- 
43 M i; Sy 4 403g Y Y AEL2 — How do YOU think its operation can be oa 
fect -simplified ? What of YOUR projector's design? ft is 

your answers to these questions — in rough sketch or finished 

drawing, with or without supplemental written explanations 


—that will w award. W "REE Official Entry Blank 
FREE! wittiams’ wth js conditions and pusuratins, DEVRY CORFORATION. 
rmitage Avenue, pt. 8PS, Chicago M4, Illinois. 
TOOL DATA SHEETS 


These two Williams’ Tool Data Sheets 
graphically explain how to grind cutters 
—give correct included angles, clearances 
and rakes. Also instructions for set-up 
and use. Other Data Sheets are listed Mi _-_--S 2A. £m __. 


below. Circle the number of those de- —> > = OTTAWA 
sired on coupon and mail today. They're | —— & Mm TRACTO R 


unched for 3-ring binder. = 
P 8 Falis Tree—Cuts Log SAW 
teristics of Williams ®. Saving Time with - Uses Power Take-off any trac- 
or” Wrenches Williams’ “Supersockets tor. Direct drive. Long stroke. Saws fast. Write for FREE 
Williams 10. lata on “Vulean” Easy on fuel. Thousands of satisfied users. Book and Prices 
Eye Bolts Big labor saver. Low in Price 


: AWA MFG. CO.,01201 Forest Ave., OTTAWA, KANSAS 





\ 


Boring Tools 
3. Data on “Vulean” 44. lata on Williams’ 


Chain Pipe Tongs c" Clamps 
i I 


4. lata on William 42. | «se of Williams’ Cutting- 
Supersocket’"” Wr Of Tool Holders 


S. Data on “Vulcan” 43. | «e of Williams’ Knurling 
Lathe Dogs Tool Holders 


6. lata on “Vulean” 24. Use of Williams’ Threading 
Chain Pipe Vises Tool Holders 


7. Data on Williams’ 46. Internal Threading with 
lurning-Tools Williams Tools 


&. Data on William’ 16. How to erind Tool 
“Superior” Wrenches Holder Cutters. Sheet A. 


47. How to grind Too! Holder Cutters, Sheet B. 


MAIL THIS COUPON HEATABS... marvelous new tablets of con- wo 


J. H. Williams & Co., Dept. S-1243, Buffalo 7, N. Y. centrated heat, for frying, boiling, heating aR af 
Please send Data Sheets circled below: foods... starting camp fires, stove,furnaceor RY 
grate fires...hundreds of other uses, outdoors 3 


4234865 6€& 7 8 8 10 48 42 43 44 18 16 17 * . 
or indoors. Millions used by armed forces 


all over the world! A new boon for _— 


Name 





ers, campers, hunters, fishermen, Boy Scouts, = 
Address _ Girl Scouts, Red Cross workers, housewives, a :) 
nurses, doctors, EVERYBODY! Order Now! 


SPECIAL XMAS OFFER: Clever New HEATAB *“COOKIT’* 
includes supply of HEATABS ‘for many hours of heat) and 
pocket-size ‘‘stove’’ for heating canned goods, cooking 
utensils, ete... all for only $1 Postpaid. Ideal $] 00 
Xmas gift. Shipment guaran’ by return mail. . ( 


«cily 





3. W. SPEAKER CORPORATION ; ni 0 
59 North Weil St. Dept. PS Milwaukee 12, Wis. (oe ‘ 
— TABLETS OF 
H EA | A BS& mee concentrated 
HEAT 
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u Ridin 


in rubber boats 


powered with Evinrudes 


=e 
— _-¥ 


oc te 
On many fronts . . . in many ways... large, capa- ie. 
cious rubber boats serve our Navy and” Marine 
Corps. Before launching they are compact “pack- 
ages”, easily handled, stowed, transported. Quick- 

ly the hulls can be unfolded . . . swiftly their com- 
partments are inflated to plump buoyancy 


motors are secured on special stern brackets . . . 
and they're set to go! 

In a brief period a fleet of them can be readied for 
duty. With load capacity of several tons, they are 
used for rearming and refueling operations at ad- 
vance bases. In landing operations, such a boat car- 


s specially developed for chis service 
To meet the varied requirements of amphibious 
warfare on every front; Evinrude engineers have 
perfected numerous new developments and appli 
cations of outboard power, many of which have 
advanced the peacetime outboard motor into new 
fields of usefulness. Today these developments — 
and every motor we build — belong to America’§ 
armed forces. After Victory they will be yours... for 
your greater enjoyment of every hour on the water! 


EVINRUDE MOTORS, Milwaukee 9, Wisconsin 


Evinrude Motors of Canada, Peterboro, Coneda 





ries eighteen men, battle equipped, ' 
through heavy surf and over coral 

reefs. Highly maneuverable and I 
amazingly light in draft, they can . 
be operated in shoalest waters. oan 
They are driven by powerful, full- 

reversing Evinrude “Lightfour” 


*% ONLY FIGHTING DOLLARS COUNT 


Pe=Sr™* 


EVINRUDE 


OUTBOARD MOTORS 





+++ BUY MORE BONDS 
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Please use CASCO GLUE 
for essential repairs only -—— 


One of hundreds of ways glue is going to war. Photo 
shows three of 500 giant CASCO-glued laminated wood 
beams built to Navy Specifications by Attwell Const. 
Co., Glue Fabricators, Seattle, Washington. 


@ Good industrial glues like CASCO and 
CASCAMITE are scarce. Uncle Sam needs 
them for jobs like those 5,000-Ib. beams shown 
above—and for aircraft, life rafts, boats, ply- 
wood and all kinds of field equipment. 

So use these glues only to repair your fur- 
niture,screens and necessary homeequipment. 

Today it’s fight. Plenty of time and plenty 


of glue for fun—tomorrow. 


CASCAMITE Resin 
Glue for waterproof 
gluing. CASCO Casein 
Glue for water -resis- 
tant gluing. 10¢ and 
larger sizes at hard- 
ware stores, 


REPAIR GUIDE! 


CASEIN COMPANY OF AMERICA, Dept. PS12 
350 Madison Avenue, New York, N. Y. 


Send me the literature checked. 


— “GLUING GUIDE”. Complete directions for both glues. 
Over 80 home workshop and repair jobs. 


NAME .. 


ADDRESS........ 
——————Save 2¢ — Stick coupon on penny postcard — — ———— 


YOU CAN EASILY MAKE 


| Telescopes—Magnifiers—Photographic Gadgets 


and HUNDREDS of EXPERIMENTS with 


cor LENSES —- 


ae 


Big 10 Page Project and Idea Booklet with 
all sets—describes successful developments—points 
the way te new experiments. 


ALL LENSES NEW, finely ground and polished, 
edges very slightly chipped—A SALVAGE BARGAIN! 


Set No. 301-N “Our Advertising Special” 15 Lenses for 
1.60 Postpaid. For making your own werful tele- 
stopes, strong magnifiers. photo cells, rifle scope, tele- 
photo lens, DUMMY FOCUSING CAMERA. Kodachrome 
viewer, stereoscopic viewer, ground glass and enlargin 
focusing aids For experimental optics, portraits o 
babies and smal! pets, copying, ultra close-up shots, and 
many, many other uses. 
Set No. 305-N “The Gadg "s Detigh 35 Lenses 
fer $5.00 Pestpaid. Contains al! the lenses in the 
above set plus twenty more expensive lenses increasing 
your field of experiment and gadget making. All our 
lenses are neatly packed and marked. 
on No. hw ~ N “The Experimenter’s Dream" 60 Lenses 
SO Page Booklet—$10 Postpaid. 
A --y all the lenses in the above sets plus 25 others 
that makes this a sensational buy. e variety of lenses 
in this set will enable you to conduct countless experi- 
ments and build a wide variety of optical equipment 


JUST COMPLETED! 
SO Page litustrated idea Booklet “Fun With Chipped 
Edge Lenses" Only $1.00. This booklet with Lens Set 
makes a unique gift for the experimenter. 


PRISMS! $1.00—$1.35-—$2.25 


Set of 3 of the above sizes complete $4 
Limited Number! Hurry! 


EDMUND SALVAGE CO. 
x 27 W. Clinton Ave., P. ©. Audubon, N. J. ol 


WARTIME ENGINEERING | 


Produces Greater Accuracy 


® On the engineer's drafting board 
and under difficult military condi- 
tions, HULL STREAMLINE COM- 
PASSES are being constantly im- 
proved. hen peace finally 
comes, greater accuracy and 
increased service will be the 
net result for America’s mil- 
lions of motorists. Remember 
Se name—HULL COMPASS- 


HULL MFG. CO. 
P.O. Box 246-E12, 
WARREN, OHIO 


























With Our six in. tool steel cutters. Make 
mouldings. casings, drop-leaf tables, grooves Ky 
beading & jointing 1” wide $1.50, 14" $1.75, 
Postpaid. State size hole, List & folder free. 


john A. Sandstrom, Box 517, Stow, N. Y. 


Scale Model 





Here’s the model of the hour! 

An authentic 1” to 1‘ scale replica of 

the U.S. Army Jeep. There’s nothing more fas- 
cinating to assemble; nothing you'll be more 
proud to display. No special tools necessary. 
Kit contains everything — Full size, step-by-step 
plan. Completely Finished wood parts. Detailed 
printed ports in Color. Five finished scale 
wheels. Glue, Paint, Etc. Get your Jeep Kit 
todey. Send check or money order to... 
H.F. Auler Co., 163 N. Broadway, Milwaukee, Wis. 


Overall 
Length 9°,” 


25 

















We're Working -Saving- 
F ighting ... fo Restore this 
Peace and Joy of Christmas 


WILL BE NO LIONEL 
TRAINS THIS YEAR BECAUSE 
ALL LIONEL MACHINERY 
AND MANPOWER NOW 
ARE DEVOTED EXCLUSIVELY 
TO WAR PRODUCTION 


TWO LIONEL PUBLICATIONS TO HELP YOU 
GET MORE FUN FROM TRAINS YOU HAVE 


HANDBOOK FOR MODEL BUILDERS. 192 pages, printed in art 
grovure, bound in buckram. Contains numerous track layout ideas, 
wiring diagrams ond tricks. Tells you how to build a permanent 
mode! railroad, how to orrange signals, how to operate two or 
more trains simultaneously, and gives much other information 
every model railroader ought to have. Sent postpaid anywhere 
in the United States for $1. 


WONDER BOOK OF RAILROADING. A treasure house of railrood 
lore. 52 pages filled with pictures and drowings. Wonder Book 
givcs you the history of railroading, tells you what mokes an 
engine go, tells you how to identify locomotives at a glance 
Wonder Book also gives you the official railway hand, bel! and 
whistle signal code. Your order for a copy of this book auto 
matically registers your name for a copy of the first post-war 
Lionel catalog. You can get your copy oF the Wonder Book by 
clipping and mailing the coupon below. Enclose 10¢ to cover the 
cost of postage and handling. 


ees RO IM FS A LT TT ATR cee 
THE LIONEL CORPORATION 

15 East 26th St., Room A, New York 10, N. Y. 

Please send me the following: 

( Lienel Wonder Book of Railrooding, for which 10c is enclosed. 
[) Handbook for Model Builders, for which $1 is enclosed 





Nome 


; "3 ee a 
Awarded to Lionel for “‘out- as | 
standing production achieve- City = ‘ Ee oe 
ment” ——— — — — aoe oe oe oe ee oe oe oe ol 
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FOR GLIDER 
BUILDERS & 


One of the most significant developments of war 
has been the extensive and remarkably successful use 
of the glider. When Victory is won this useful craft 
undoubtedly will play a most important part in 


peacetime transportation, 


Gliders are buile rapidly and in volume by plants 
which specialize in this construction. Many of the 
tools used are made by Disston and include Disston 
hand saws, back saws, dovetail saws, compass saws, 
coping saws, circular saws, band saws, hack saws, 
files, mitre squares, bevels, gauges, levels, cabinet 
scrapers and others. 

When you require tools for essential purposes, see 
about tools by 


Disston. Here is the finest hand saw in the Disston line: 


DISSTON D-42 


your Hardware Dealer, and ask 


—— 
VANIER OO VAR OY 


Victory-lightweight Straight-back pattern. Made in 
26-inch 7,8, 10, and 11 points cross-cut, 5% points rip. 


MAKE TOOLS LAST with the help of the ™ 
= 


Disston Saw, Tool and File Manual — Vina 
FREE from your Hardware Dealer, or write 


-—- = 


HAR AMAY SA 


for your copy. One UST Ore 


HENRY DISSTON & SONS, INC. 
1210 Tacony, Philadelphia 35, Pa., U.S.A. 


- 
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--» EASY 
TO READ 


—easy to clean—unconditionally guaranteed for 
one year. The crack-proof white surface is bonded 
to the steel—protects it from rust. 25, 50, 75, 100 
ft. lengths. Sold by hardware, building material, 
mill supply dealers everywhere. Write for folder. 
KEUFFEL & ESSER CO., Hoboken, New Jersey 


O T. M. Res 


©. WYTEFACE 


STEEL MEASURING TAPES 


U.S. Pat. Of 


.% 





Many small parts can be formed without 
dies, to duplicated accuracy of .001” with 
DI-ACRO Precision Machines, — Benders 
Brakes, Shears—saving Man Hours and 
Critical Materials 
ity of A-1-A or . 

rite on business letterhead 
for catalog, or state if em- 
ployed in War production. 


The WITTE Plant is producing large num- 
bers of Diesel Engines and Dieselectric 
Plants exclusively for the War Effort. 


They are helping to 
speed Victory on 
many fronts the 
worldover, and when 
victory comes these 
same improved 
WITTE units will 
be available to all. 


Remember us then. Slow Speed Heavy Duty 
WITTE ENGINE WORKS 


LARGEST BUILDER OF SMALL DIESELS 
KANSAS CITY, MO., U.S.A. 





POPULAR SCIENCE 











Dear Mayzo: I’ve seen a lot of the world since 


ui Kloget oF the mony 


Industries 
whos 


or, United Sree I last talked with you, but none of it looks 
as good as home . . . those pictures you sent 


look mighty good to me... 


Make the most of your present camera! Take 
good care of it, and conserve vital film by 
making each picture a good picture. After 
Victory Argus will make new cameras... 
employing the new techniques and extensive 
experience acquired in War Production. 


. 
\ee 
AWARDED TO PLANT 2 
OPTICAL DIVISION 


“Good Pictures” 


Make the best use of your present equip- 
ment — learn more about lenses — films, 
filters and composition. Send 25¢ today 
for this 56-page booklet. Write Dept. S. 





FINE AMERICAN CAMERAS 
PRECISION OPTICAL INSTRUMENTS 
AVIATION RADIO EQUIPMENT 
BUY WAR BONDS 
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THIN cxve LINE 


2} ‘ex 


: 


deg 





5 AT Your 
HARDWARE DEALER 
or send 25 for '/« pint trial 
bottle to The Franklin Give 
Co., ee 3, —_—— 
Dev ote a6 te _ ime oiel building. eperating — 
ely sthostrat, 


. If sold ont at 
p. enjoy publishers 








PROTECTION FROM RUST 
TOOLS—GUNS—LOCKS, TACKLE, ETC. 


F years hunters have used Tien hott to keep their 
ree from r equally effective 
At Yo ur Sports or Hardware 

z, Bottle 


‘FIENDOLIL 


BETWEEN YOU 





McCambridge & McCambridge co — 





UTILITY 
TAPE 


AND THE COLD 

New pliable plastic 

stops leaks, saves fuel. 
Weatherstrips windows, 

doors, baseboards — 

caulks casements; makes 

packing, gaskets. 

EASY TO APPLY 

Unrolis like ribbon. Just press 
into place and it stays put. Does 
not crack, chip, dry out or shrink. 





About 80 ft. to a roll 
At stores or $1.25 prepaid 
($1.40 west of Rockies). 


Send for Circular 


STOPS THAT DRIP 
A sure cure for condensation drip 
from tanks, pipes, walls, ceilings, ete. Apply with 
brush, trowel or spray. At stores or $1.90 for 1 gal. 
prepaid ($2.10 west of Rockies). Free Circular. 


J. W. MORTELL CO. xanxanee. ii 


"73}() SHAVES FROM 1 BLADE 


AMAZING NEW 
BLADE SHARPENER 


New sharpener for all makes of 





mecessary to change blades,” 
Writes one user. Another says, 
a used | biadeover 730 times.’ RAZORO! 


a prover 

p. Zuet Oe torncrank tos 

ct, stgray. 
gift. 


work. 
Jade, No gears. Well made. 
eighs f 305 canees. Wil last res —  Mekes td 


Write today. Pay postman only 
$1 aus 5 few cents 


postage. Use 
ZOROLL for 5 days and if you're pot delighted with 
smooth, velvet shaves you get, return RAZORO and we'|l! return 
your dollar, Hurry—order today. RAZOROLL COMPANY 
620 North Michigan Avenue, Dept. 2912, Chicago, IIlinols 











Assorted CIRCULAR SAW BLADES 
and TWO MANDRELS f for... 


This sensationol value is limited to supply $ & 5 
on hand. Act fast if you want to get in on 

this bargain. Blades are of laboratory ae 
tested fine tool steel (total carbon, 1.19; nO PRIOR ES 
Manganese, .53; Nickel, Nil; Chromium, MErDED 
03; V Vv, Ai .005; BM holybd: 04). 

Sixty assorted blades sizes from .43 x .005 to 1.20 x .020, 
Blades to cut all types of materials, steel, wood, fibre, plastics, 
etc. The mandrels are 3/32”. 

Use them on Electric Hand Tools, Small Lathes and Millers. Send 
$1.00 with order, balance on Delivery plus the usval Parcel 
Post collection charges. 


SURPLUS TRADING CO. 


6 MURRAY STREET DEPT. B NEW YORK 7, N. Y. 











Buy Wer Savings Bonds and Stamps regu'arly. 
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Men with Mechanical Ability 
Needed in Vital Shipyards 


Here’s a chance for men who know how 
to use tools and operate machinery to 
get into a vital war job—just about the 
most important job a civilian can do. 
Thousands of men and women are 
needed now—to build and repair ships. 

If you are not now engaged in war 
work, get a job in one of the repair or 
shipbuilding plants of the Todd Ship- 
yards Corporation. 

You will be well paid while you take 
a fighting crack at the enemy. Mail the 





coupon today and be sure to indicate 
the city in which you prefer to work. 
We will advise you of the proper U. S. 
Employment Service office through 








which you may discuss employment. 





No placement fee. Persons in essen- 
tial activities cannot be considered 
without statement of availability. 





If inexperienced you are 
paid while learning. 





Todd Shipyards are located in: 


BROOKLYN, N. Y. HOUSTON, TEXAS 
HOBOKEN, N. J. SEATTLE, WASH. 

S. PORTLAND, MAINE TACOMA, WASH. 
GALVESTON, TEXAS NEW ORLEANS, LA. 


Mail to 


TODD SHIPYARDS CORP., Employment Dept. 
One Broadway, New York 4, N.Y. 


My occupation is 
Draft status 


Also know 


Prefer to work in (name of city) 


6¢I’m in a shipyard to help get my two boys 
home safe. That’s what we’re working for—to Name 
help our fighting men finish the job fast. We 
need your help. How about clipping that cou- 


: ? 
pon right now? 7 eRICKSON,Todd Foreman 


Todd Shipyards Corporation 


for more than a quarter of a century, builders and repairers of fight- 
ing ships for the U. S. Navy. .. merchant ships for all the world. 


Street 


4 
! 
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ONE BROADWAY 
NEW YORK 
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HOW TO OBTAING, FREE! catrest, Most 
SHOP TOOLS | COMPLETE RADIO 
: a at the earliest possible moment and PARTS CATALOG 


PAY FOR THEM OUT OF 
PARTNGIK BONDS” } 
Qunvetatite, taba, atte Same) EVERYTHING in RADIO and 
Beice-Crane “ i ELECTRONICS for War Train- 

A ing, Maintenance or Repair 





att 


Sanders pind! 

Drill Presses - Lathes It's the most complete, up-to-date BUYING GUIDE 
Thickness Planers available! It contains latest “supply data” on radio and 

electronic parts available without priority for repair and 

replacement—p/ws everything in war training kits, books 

and equipment! Whatever you need—you'll save time by 


URCHA getting in touch with ALLIED first. Send for this big 


free catalog today. 
RADIO'S FINEST BOOK VALUES 
L A N oe Specially prepared to aid radio training in schools 


and industry. Full of valuable data. Send for all six! 

F . Radio Formulas and Data Book No. 37-752. .10¢ 

a safe, convenient plan for forward-looking Dictionary of Radio Terms No. 37-751... 10¢ 

— men and home craftsmen. $ Radio Circvit Handbook No. 37-753. . 10¢ 
y N 


jith manufacturers now engaged 100% Radio Builders’ Handbook No. 37-750. . 10¢ 
Simplified Radio Servicing No. 37-755. . 10 


in war production, the pent-up demand for ah Redie@etetientbech tte 20968, on, 
shop tools is tremendous. You can avoid All Six Books No. 37-799. .75c 


prolonged waiting for your tools, or the 

necessity of buying something less satisfac- a ——— oe 
tory, by reserving a preferred delivery arene tena ‘ 
position now. Use this convenient coupon 


| Sogetdetails | | ce EET ee 


BOICE-CRANE CO. 


944 Central Ave., Toledo, Ohio DENISON'S 68th ANNUAL 
Please send, without obligation or cost, details of the e 
Boice-Crane Purchase Priority Plan, together with a eo 
copy of your catalog on shop tools. 0 
NAME —— —_ Ready—new, free, limited edition de- 
scribes hundreds of new and favorite 
STREET “Hit Plays, Minstrel Shows, Songs, 


Operettas, etc.—for all ages and occa- 
CITY ; sions. Denison’s 68th annual Digest clearly ex- 
plains each Play's plot, number of characters, 
~ playing time required. Every family, school, lodge, Aas TREL S 
. church, organization NEEDS this big. complete, OPERETTas 
1 1 re) Vv re) L T s A Cc valuable Entertainment Source Book. Individuals a 
- —be popular—learn clever recitations—see this eectanoes 


from DIRECT CURRENT Digest! Send 10c (postage-handling) for yours 
with KATO KONVERTERS - Furnish stand now. Hurry 


* Good “deliveries” on sizes -356 1.8. BEINSON & COMPANY. 225 No. Waboch. Dept. 10-93, CHICAGO 8 
SAVE TOOLS 


’ 1 500 watts on pric ority orders 
5. 7 15 & 25 
stores rec Phe er rers a ‘ « 
fien frequency generators by housing them in a genuine Gerstner Toul 
KATO ENGINEERING CO., Chest. a = oe hinists. 
108 Elim St., MANKATO, MINN. USA 
, = 543 Columbia St. Dayton, Ohio 
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WA ~ DYNAMIC Saves 
+ YY DU VALUABLE TIME 
INDUSTRIAL WELDER and MONEY! 


o~ . AMAZINGLY SIMPLE & EASY TO OPERATE  S Once you see a Dynamic in 





nal ¥ 


operation you won't be with- 


r This portable Dynamic W elder—easily car- 
- ried right to the job——plugs into any con- out ft. Its qenplicity — 


venient, properly wired 110 volt ' © only costs you 
light cireuit——s orks on Iron, Steel, a 3c lay 

about 6c a day. 
Brass, Bre and other metals —has 
eight’ me ey ar . “i Comes complete with helmet, 
heat stages—d ; yo « " rods, cables, electrode holder 


only possit le w ith @ larger, more ex- and operatin: instructions, 
pensive machine. _ ” eoueanre — 5 
DESIGNED TO DO HIGH GRADE WELDING INEXPENSIVELY | Write today for free priority 
pfeintenance Men, Ae armers ; Mechanics; Machine Shops; Foundries; Auto, General | is we Be ey = 
re Ss; using the bynam dispensable and ow to qualify for one oO 

nnot aff —~ to be without ic Gnd it so in tt these amazingly low-priced 

ou can easily learn to do a wart ety of high grade welding jobs by welders. Act now while 

. simplified operating and welding instructions furnished. | they are still available. Get 


DYNAMIC WELDER CO., 2226-N Silverton Road, Chicago 16, Ill. | Sn 


offer. 





The Tool With 100 Uses 


XACTOR 


THE POCKET-SIZE 
PROTRACTOR 


For Engineers- 
Tool Grinders -Machinists-Tool & Die Makers 


Xector is a significant, valuable Christmas gift that 
will be treasured for a lifetime. This carefully machined, 
fine precision tool, made of the best grade of materials, 
measures angles to an accuracy of % of 1°. Vernier 
equipped, its adjustable sliding arm pivots the full 
360°, assuring accurate measurement of any angle 
instantly. 
XMector graduations are deeply etched for easy read- 
ing, even in poorly lighted shops. Size: 6” x 2'«* x He’ 
Xactor is indispensable for every Engineer, Tool Grinder, 
Machinist and Tool and Die Maker as it 
saves time and eliminates errors in checking 
and laying out work. A gift that will be gladly 
received—and one you'll be proud to give. 


ONLY 


10” 


Pius Postage 


Xactor comes in neat leather 


vest-pocket case—packed in box 


yoo nape | ORDER NOW in time ior Xmas 
Drill Points, 


Too! Bits, A PATENTED PRODUCT OF 
Machine 


Mochine | INDUSTRIAL ENGINEERING CO., INC. 
ete. ; Dept. S, 141 W. Jackson Blvd., Chicago, Illinois 


GUNS & 
SWORDS 


Are you a collector? A game and rumpus room decorator? 


Your treasure hunt ends in our catalog listing over 1000 
authentic items including old pistols, swords, knives, 
armor, etc. To get your 100-page illustrated catalog, send 25c to 
ROBERT ABELS, BOX PS, 860 Lexington Ave., New York 21, N. ¥. 


Mechanically Suclined Aen 
HOME APPLIANCE 
REPAIRING 
Offers Big Money -Sndependenc 


‘ 

America’s War Made Industry 
Restriction of manufacturing has meant that the men who 
know Home Appliance Repairing—fixing refrigerators, vacuum 
cleaners, washing machines, motors, welding, nickle plating, 
etc. etc. are reaping a steady, daily stream of dollars an 
building for themselves a permanent profitable business. 


No Previous Experience Needed 
The ability to hold and use a tool plus an ambition to make 
money is all that you need to become a successful Repair 
Shop Owner 
Full Time or Spare Time 
Wout as many hours as you want. $5.00—$6.00 an hour often 
made. 
New Course Tells All 


Our new course on Home Appliance Repairing . . . profusely 
illustrated shows you in simple, easy to understand language 
how to make ail repairs, build tools you need and how to get 
business to come to you. Price of course is so low that your 
savings on your own household repairs will quickly pay for it. 
Send Lo | for complete FREE literature on how you too can 


get starte 
CHRISTY SUPPLY CO. 
2835 N. Central Ave. 
DECEMBER, 1943 


ELECTRIC 
OUTBOARD 


INSECT 
KILLERS 


eect. {{4 
GO-BIKE 


ARMATURE WINDING 


ee 


ELECTRIC 
FENCERS 








Worth $12.35 if 
Purchased Separately 


A SENSATIONAL VALUE IN 
PRACTICAL WORKING PLANS 


For those mechanically 
minded, both young and 
old, the LeJay Manual is a 
remarkable buy in electrical 
plans that will save you 
money and help you make it. 
These plans snow you how 
to install electrical equip- 
ment for Camps, Cottages, 
Homes, Garages, Farms and 
Workshops, and rone of 
them calls for special tools, 
material or experience—in 
fact, they can be built with 
old auto generators and ma- 
terial usually found around 
garages and workshops. 


SHOWS YOU HOW TO MAKE 


200 Amp. Generster Welders Electric Feacers 
Large Transformer Welders Glectric Oris 
Gunsmuith's Carbon Weider Bach Grinders 
Workshop Spot Weider Armatyre Rewinding 
6, 12, 32, 118-Velt Meters Bectric Scecter 
Glectric Outboard Meter insect ‘ectrecutors 
Wind-Driven Light Plant Electric Bicycle Pusher 
and Many Other Thing: 


SEND NO MONEY 


Send a postcard with your name 
and address and it will bring 
you the complete LeJay Manu- 
ai of over 100 build your own 
items. Just say send it C.O.D. 
and the postman will deliver it 
to your door. If not entirely 
satisfied after 3 days send it 
back and your money will be 
returned. If you prefer to save 
C.0.D. fees, send $1.50 now, 
same guarantee. 


23 LeJay Building 


Dept. D-1101, Chicago MINNEAPOLIS ~ 8 — MINN. —. 


Buy Wor Savings Bonds and Stamps regulorly. 
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) CATALOG 

Most everything you'll 

need, you'll find in our 

big 1943 Catalog...and at Wards 

. moderate prices... either cash or 

ATERPROOT EQUIPMENT Time Payment Terms. Order now 

AND oo ond pay later. Get what you want 

HIBITION while our stocks are still complete. 

= FILM Act Now ... Get this money-saving 
ACCESSORIES 36 Page Free Catalog. 





2 nch map — This watch con go places — 
sturdy, anti-magnetic, precision tested, |5- y 

jewels. Has radium dial ond honds, non- ; MonG . wnory Ward 

—- es wotepreet strap, sweep PHOTOGRAPHIC DEPT. PS-1243A, CHICAGO, ILLINOIS 


and stainless steel 
back, SHOCK RESISTANT. $39.75 PAINT STRIPING TOOL / ONLY 


No.GN328B—Some, SeLe 
WINDING, SHOCKPROOF *59.75 Try it! See the Added Beauly 
7 . With this NEW TOOL (not « avast) everyone can now dra 
Aeneas Boxed. Prices include | ay TS oye. Hied walls. = 
ederol Tox. Postage Prepaid. ‘ As assy to 2 ‘Tool for painting a 1/16" wide stripe, incteding 
Write for Free Illustrated Booklet “GN” oo a pene t Se ed: Gaal tein aie, etedee 
interchangeable tips are available for wider 


MAIL ORDERS PROMPTLY FILLED OF narrower stripe 


BELL WATCH COMPANY 


ealers: Write for literature, ete. 


Time and Life Bidg., Rockefeller Center, New York, 20, W. Y. D | 
WENDELL MFG. CO. 


2543 N. Ashland Ave. Chicago, tl. 











:4e3°s. 

: KITS 
For High School & College 
Students. Send 5c for Litera- 
ture and Retail Supply Catalog. 


° J. H. WINN MFG. CO., Dept. 112 
124 W. 23 St., New York 11, N. Y. 





























tted including revolving turret 
udes a2 precisi« mn Canciones 

cle ms, tool-accessory temp! 
o D int cubes cement NOTHING 
ist Td" ‘Bt Y! This timely model, when 


T 
prot a. s 14°x7"°x644". (By 
ce 7 ete mee ures A rip . ‘ rive 
, Start and set-up screws in unhandy places. 
Mosquito BOMBER PLANE Gao instantly polsnsed oy spring acti 
n use. 


Flying mode of Britain's spectacular ‘hit 
-- ” sliding up out of the way when not 
Sealed %*" to Finest materials thro high 
echnique speeds 


Illustrated completion. Thrillis tremendous 
sly fillec 


HOBBY CATALOGS fi i kit—nothing else 
< > ’ ~ » ha - 
HIP_MODELS or *HO- mosquivo ee clestrisal ateres. 
~4 saree «i : 124," BOAT] | 

r » “ints whe per epataes scale model! Semi-finished 

ie b rlir tes tedia ca & whit | 

postpaid. sing!» ; _— inctaded."" Pail’ sia ‘plana EYEGLASSES BY MAIL 7) Gh 
comp 2 50 by mal $2.7 4 


or stamps ape 
book or books s Le coding Hobby He use ay, ror ye 
81.95 Five Weerlee S 


jas Motors bic 








N MONEY 


the ‘ 
y oven FIFTH AVENUE ;2°2" . 
CRAP At 22nd St.. Nr. Empire State ADVANCE SPECTACLE COMPANY 
nouBiEs Bid 7. 7 Dearb . 
ic.» Mew York (1) 537 South Dearborn Street 
CHICAGO ~=ILELTE ILLINOIS 





—Suggest Dremel 
si ie MOTO- 
few of Moto-Tool's many capabilities. Only Moto-Tool 
has all these features: 27,000 r.p.m. 
work and ——— life of cutters); . oo Sy 
; - : y - me- i L 
can’ : . ry psec 
. oney-back 
. da} - ". ask yom em-§ TO SAVE TIME— 
ployer for proper priority. REE CUT COSTS AND 
Dept. T-123-M RACINE, WISCONSIN SPEED PRODUCTION 


Buy Wer Savings Bonds and Stamps regularly. POPULAR SCIENCE 

















Let Memindex 
Do “Half Your Work” 


Busy people everywhere claim Memindez 
does half their work"’ by relieving mind 
and memory of a tremendous amount of 
detail. Memindez, the “‘Automatic Memory,"* 
keeps all data on handy, cleverly indexed and 
lated cards—today’s always visible Fine 
leather POCKET CASE organizes your daily 
memos; handsome DESK TRAY keeps perma- 
nent records for you. No transcribing! Worth 
1000 times its smal] cost to business “~~ eae a 
men, professional men, Gov't. workers, et« 
fits $3.95 and up. Write for Folders and details. 


Wilson Memindex Co. 


DATED 

CARDS 

for Gemetader of "42 with orders 

fo eminder Order early 
and get this benus! =. 
CASE 


_149 Carter St., Dept. N, Rochester 5, N.Y 





" wh 


Guickiinctalledbyanye 
one in a few minutes, 


con ees 
its. Evi 
address now for 


= Here’sa epadiae ~ po for onusual 
rend | hee you can get yours Fy ee. 
Street, Wauwatosa, Wis. 


yourgss bills by saving up to 30% on 
umption, gives more power, quicker picku 
Soeter aescleration, the test cost you nothing. 


Automatic Supercharge Principle 
Vacu-matic is entirely different! It on 


t 7 le by automa’ add- 
Seetemeaee oxygen are wn free from be 
air into 


ihe hetenceatieoeme It 


a ae 
up to 80%, ‘on gts costs, peniseang 


money making o 
2. 7647- 867 W. “State 





ENJ 
VABEING 
- -* 
TX | 

HARMONY 
Success 


y 
DAHEAD OF THE CROWD/ 


ROCKET YOUR AMBITIONS into reality. Get 
things you want; banish Fear, solve problems 
quickly! Fascinating methods and experiments. 
Write TODAY for startling FREE booklet and 
convincing FACTS. Or send $1 for 5 amazing 
lessons and GREAT KEY THOUGHT. 
Guild, Box 582 GB, Harrisburg, Pa. 














Atlantean 





BRICATES 


DECEMBER, 1948 


- CLEAN 


+ POLISHES - PREVENTS RUST 


10¢ Stores 


SAVING fiST 


wa permit us to send you st our risk 
the Vac Oe nan veur 


everzwhere ere are praising? Install it on your 
car. Test it at our risk. Unless it trims dollars off 


Hasek? 


and 


Buy SMOOTH-ON 
in 1% -o2., 7-02. oF 
larger containers 
from your supply 
house, or if neces- 
sary from us. 


esuaneeee SEND NOWeeeeeunne 





SMOOTH-ON 


Those boiler leaks, cracked 

pipes, loosened joints, fix~ 

tures, handles, bolts, 

screws, can all be remedied 

promptly, inexpensively, se- 
curely — without having to 
wait your turn for a busy me- 
chanic or repairman. Just get 
yourself a can of SMOOTH- 
ON No. 1—the handy iron ce- 
ment, and tackle the job your- 
self. No previous experience 
necessary. No heat. No diffi- 
cult processes to learn—just 
follow simple directions. 
Smooth-On is always depend- 
able, makes durable repairs. 
Popular with mechanics, 
plumbers, repairmen since 1895. 


You'll find any number of 
convenient uses for Smooth- 
On in home, garage, shop. Lit- 
tle jobs and big ones. From 
tightening loose tool handles, 
casters, drawer pulls, to repair- 
ing cracks and leaks in pipes, 
tanks, radiators, auto cylin- 
ders, crank and gear cases, etc. 


Get This 40-Page 


FREE BOOK 


Shows you how to save time 
and money and get repairs 
done right when you need 
them most. Easily followed 
directions. 170 diagrams. 
Handy index. Fits the pocket. 
Yours for the asking—just 
mail the coupon. 


Smooth-On Mfg. Co., Dept. 58, 
570 Communipaw Ave., Jersey City 4, N. J. 


Please send MY copy of the Smooth-On Book, 


Do it wit: SMOOTH-ON 


Buy Wear Savings Bonds and Stamps regularly. 





safer, FASTER 
‘acto Knives! 


Make Model 
Planes for 
Uncle Sam! 


No other knife at any 
rice has all the rich 
eatures that make 
X-ACTO the undis- 
puted first choice of 
model makers Its 
super -keen surgical- 

steel blades 

re-blade to 

sharpen) and 
scientifically 

shaped blades in 

eight styles. give 

the craftsman the most 
versatile tools of his whole 
outfit. With these amazin 
knives, you increase output anc 
improve accuracy 
KIT NO. 62—Double 


set with 2 handles 


authentic 
models 
ed 


Furnishe 


KIT NO. 8 
with ; 
b 


fes and 
fen 
speed op “$3.50 


tion, with yeur ‘qraar 32 page manne} 
FR EE— "2. To Build Mode 


COE nite 


RE-blade 1 to RE-sharpen 


440-4 A 
Send X-ACTO « 
Manual * 


< with extra assorte . 
will pay postman $ : 
tho c.0.0. § one wee. ORDERS) 
' 


ystage and C.O.D. fees emitting with « 


Address 


Band saw blades, mortise chise!s 
boring bits, everything for power 
driven woodworking machinery— 
ali standard industrial tools. Send 
5c for Bulletin “0400” showing 
over 125 patterns 
WM. M. KNOUREK 
WOODWORKERS TOOL WORKS 

Quincy & Jefferson Streets Cimcage, 











6 of Burpee’s Best --Carrot 
tt , Beet 


e. 

h, all 5 aestpald | for 

* just 1 ‘e- nd dime today! 
Burpee’s Seed Catale 


- W. ATLEE BURPEE CO. 
PHILADELPHIA, 32 PA. or CLINTON, IOWA 


Wood 


work ers: Nore 1 ist Harold 
® Hunt's revised 

wood catalog! Latest us -TO-DATE 

ineas. foe experts and amateurs; SPECIAL 
BARGAINS in rare woods. veneers. and 

ALL hinds of supplies. 124 pages 12 of 
weeds in color. Get posted! Send 


Oc 
AFTSMA NM WOOD SERVICE Co. 
2729 S$. Mary St., Opt. 8-40, Chicago, itt. 


ANYONE, ANYTIME 
CAN MAKE PHOTO-COPIES 


QUICKLY 


PHOTO - COPYER 
$5500 FAST, PHOTO-EXACT COPIES 
IN ANY OFFICE OR SHOP 


Same-size, exact photo-copies of anything up to 
18”x 22”. Eliminates steno-copying, tracing, proof- 
reading. Photo-copies direct from letters, records, 
pictures, blueprints, tracings, receipts, shop orders 
—anything written, printed, drawn, photographed. 
Accepted as legal evidence. Copies from ma 

zines or books. © end to the uses of A-PE- O. 
Needed by all deperemente. Thousands in use. 


No Camera—WNo Darkroom —Low Cost 
Any office employee quickly becomes expert. Low 
cost per copy, lowest investment in equipment. 
Saves other equipment. Simple, fast. No focusin 
Conserves man-hours. Put A-PE-CO on any avail- 
able desk or table. Immediate delivery. Represen- 
tatives in principal cities and Canada. Write for 
A-PE-CO folder. 

AMERICAN PHOTOCOPY EQUIPMENT CO. 
2849 N. Clark St. Dept.HU-12 Chicago 14, Ilinois 


fe = A ONDS 


OLt HITS THE SPOT 


FIGHT 








s'sast CUTTERS 


inventors 
“f 


INTRODUCING-New Victory Model 
“HANDIWELD ELECTRIC~ 


LIGHT SOCKET 
Victory Model Handiweild 
Arc Weider operates from 110 
voits, A.C. or D.C. current same 
as other arc welders higher priced 
generates tremendous heat to weld 
all metais. Not a toy welder that 
uses carbons, but actually uses 
standard coated rods—sizes 
1/16” and 3/32”. However 
due to Priorities a generous 
supply of 1, 16” rods only are w\ 
supplied with the welder 
Guaranteed not to burn out. 
Repairs fenders, auto bodies, 
radiators, machinery parts, etc. 
Take Victory Model Handiweid 
anywhere to job, operate right 
You'll find a thousand uses for this 
workshop. Aliso in 
; mechanics 
a ‘Victory 


Handiweld now. ND No’ MONEY. We'll rush 


one to you with rods, ee . operating instructions, and all neces- 
sary parts with the exception of a large jar — a small piece of ex- 


these most everyone a postman only $1.95 
postage. If not Soltghted: return Victory Model 
5 days from receipt and money ss for it will be 


K UM FY a mrasenety Rush vour order ne 


FY PRODUCTS INC., Dept. X-205, “Cincinnati, Ohio 


= eee mon Se = 


ee aera 





a” Must’ for every Workshop! 
| New DURO HAND GRINDER 


HE ideal hand grinder for crafts- 
men and model makers. The 
DURO Heavy Duty Grinder elimi- 
mates tedious hand filing, carving, 
buffing, polishing and scratch brush- 
ing. Does delicate, accurate work in 
fraction of time. Packs plenty of 
power and speed—24,000 R.P.M. 
Powered with full universal G.E. mo- 
tor. Of streamline design—only 6%” 
length. Has approved Underwriters’ 
cord. Collet chuck with capacity upto 
%”". 110-V A.C. or D.C. current, 60 7 pais 
cycles or less. Has many ageciel eer including New cices cn TAR Bn eccatigns ane 
Departure ball bearings, »ck proof motor case, ade- og of complete line of DURO Machine Tools. 
quate cooling fan, push-button switch. Also available in Rng per RAS er atime 
lighter “Streamline” model at $9.95 and in complete Oe Rabe nee | 


Heavy Duty Grinder Kit at $22.95. Available on priorities only. Gentlemen: Send me complete circular on | 
DURO Hand Grinders—also FREE copy of 
latest DURO Catalog. | 


DURO7TOOLS |" 


MACHINE TOOL DIVISION pees 


ALSO MAKERS OF DURO HAND TOOtS — 





4 INVENTORS 


\ > 4 Industry Needs 
Electricity for Any Job—Anywhere * Your Ideas New!? > 


ONAN GASOLINE DRIVEN ELECTRIC PLANTS provide ! Ras 
electricity in locations where it is not otherwise available, TWO REASONS— 1. Manufacturers are getting ready 
and for emergency and standby service. NOW for post war sales and prodaction— 2, Right now, manu- 
Thousands doing a winning job in the facturers are seeking products their expanded facilities can 
war. handle; factories must have products to take up the slack after 
Sizes from 350 to 35,000 watts. A.C. war orders stop. Your chance comes with patent protection now 
50-to 800 cycles, 110 to 660 volts. . oe 
ae 6 tx 40 wale, Aes Geel —delay may endanger your chance. Get our NEW FREE 
F - Inventor's Book today and valuable «Invention Record” form. 


A.C. and D.C. output models. Air 
or woter cooled. This request does not obligate you. Act now. Write today. 


Details gladly furnished. MeMORROW & BERMAN 


SS REIS a OI 
D.W. ONAN & SONS Patent Attorneys 
. 1810 Reyalston Ave., Minneapolis, Minn. J 142-P Albee Bldg., Wash. 5 5, D. . 


Magnifying Indicator 


Seotrection Sook “A sail exxeuses , 
n\ wy ste Me tte eS ‘ \ re 
a Nai an vi a " Wy My Qeansnetabetetets “ Senetetadedannaetl 4 ' ua 


Ganaadaanele Sd 14st tes 


Tasanta f 
TaasannDaanstanasSasnaonns 1) pees | 
‘ ee awa eevee 
vaio tanto “Qededabd LERDS 
: suapatatetels vatasaanaaedd Most Fascinating, Time Saving Device in the Whole World of Mathematics 
— Enables you to make difficult calculations instantly without paper of 
SPECIAL OFFERS rT in multiplication, division, proportions, squares and cubes, 
que and cube Foote. os¢ b - 1A . ; ; 1K ; 
book ad Slide Rule at 50c has atone arc ‘ s. anc scales. 
28-page instruction book and slide rule carrying case included in all otters °W'“TRIG’’ 10” Slide Rule, at $1.00 has the same six scales. plea 
No. 1—Standard 10” Slide Rule (A, B, C, D, CI and K scales) S. L. and T scales (SINE LOGARITHM, TANG ENT) on Reverse of Slide 
‘ - Magnifying. Slide. Ru 4 construction ~see pecwe.0 for problems in Trigonometry 
jo. 2—Standard lv” ide male ‘ocket Calculator for adding ané - : : . —_— " 
subtracting up to 999,999; 6-inch Transparent Protractor and Satisfaction Guaranteed or money refunded. (See Special Offers 
G hn be rad d i t t me ee ae ae a 
eee WEWiG CO, Box 5-143, Grand Central Annex, New York, N 
G" al Slide Rule with same six scales as Enclosed is remittance covering Special Offer checked = 
No. 3 























abo s S, L, and T scales on Reverse of Slide; gun 
metal finish "indicator $1.00 postpaid SPECIAL OFFER 
No. 4—New “TRIG 10” Slide Rule with NINE scales: Pocke 
Calculator; Toe ____0 Protractor, Graph Rale...$1.50 osteatd Name — 
FOREIGN—add 10¢ to each price phloem 
—a 














Luckies— Chesterfields 
Camels — Philip Morris 
Old Golds — Dunhills 
Pall Mall — Tareyton 
Kool - Raleigh - Fatima 
Viceroy — Sheffields 
Regent — Fleetwood 


PERFECT ARRIVAL GUARANTEED! 
Minimum 3 Cartons 


include Postage as follows within 150 miles: 
* For 3 Cartons, lle * Add lc for 
each additional carton over first 3 


Distant orders require extra postage. 


SHIPPED SAME DAY ON RECEIPT OF 
CHECK OR MONEY ORDER 


Thousands of satisfied Customers. 
This is our 24th year in Business. 


WRITE FOR COMPLETE PRICE LIST 


SILVER ROD 








Keep-dri—unsurpassed for basement or 
closet use. Dries the air; prevents mil- 
dew, decay and warping; stops musty 
odors. Protects clothes, valuable pa- 
pers, furniture, walls, paintings, films 
leather goods, etc., from damage caused 
by excessive humidity. Odoriess and 
non- poisonous. 

9 lb. container (for 1000 cu. ft.) $1.69 
4 small containers (for closets) $1.75 

od & ess Collect 


A precision built and engineered single 
cylinder model engine. Reverse or 
clutch gear. Automatic oil and water 
pumps. Scale \%” to 1”. 11%” x 6%” 
(not a toy). A counterpart of and oper- 
ates at pressures com- 
parable to Modern 
Marine Construction. 


: Send $2.50 fer 11 

a's ===, pages scale drawings, 

including boiler layout and actual photographs, or 25c — 2 views, 

including boiler, etc. Available rough casting kits, $12.50, or 

semi-finished casting kits, $22.50. Limited number completed and 

shop tested engines (less -control valves), $58.50 order today. 

STATIONARY ENGINE plans and specifications, $2.50. 
Write Model Division, 202 No. Division Ave. 


The THOMPSON ENGINEERING CO., Grand Rapids 2, Mich. 


WORLD’S LOWEST PRICED 


Vest Pocket Size 
PREE TRIAL 
IDEAL XMAS GIFT. GUARANTEED A( y $ 
CURATE. N Operates with ane © 
a finger fix Ag tis subtracts. multi 
TOTAL CosT 
pies ! tes Counts up to ten mil- 
ot ‘iaclf over and over. SS6B.NO 
taeat aie i Business. Income Tax 
“ 8 ol use MONEY BACK GUARANTEF. Send 
nam and address. Pay Postman only $2.50 plus post 
age Send full cash if outside U Money Gack in 
10 days if not delighted. AGENTS WRITE. 


CALCULATOR MACHINE COMPANY (Mfrs.) 
DEPT. 437, P. O. BOX 1118 CHICAGO, ILLINOIS 





When you be Northlands you buy the finest 
—for Northlands are indeed the choice of 
champions. Whether you are a novice or expert 
be sure your skis proudly wear the Deer Head 
trade-mark of NORTHLAND, because the 
better your skis the better your skiing! 
Send 10¢ for Northland Ski Manvel 
Edited by Hannes Schneider, 48 pages — 82 illustrations 
Or write for FREE folder, HOW TO SKI 

NORTHLAND SKI MANUFACTURING COMPANY 
94 MERRIAM PARK SAINT PAUL 

“The World's Lorgest Ski Manufacturer” 





Statement of Ownership, Management, Circulation, etc., required by 
the Act of Congress of March 3. _ 1933, of Popular Science Monthly, pub- 
lished monthly at New LG Y., for October 1, 1943, State of New 
York, County of New York, ‘Ketore me, a notary public in and for the 
State and county aforesaid, personally appeared Godfrey Hammond, who, 
having been duly sworn according to law, deposes and says that he is the 
Business Manager of Popular Science Monthly and that the following 
is, to the best of his knowledge and belief, a true statement of the owner 
ship, management, ete., of the aforesaid publication for the date shown 
in the above caption, required by the Act of March 3, 1933, embodied 
in Section 537, Postal Laws and Regulations, printed on the reverse of 
this form to wit 
That the names and addresses of the publisher, editor, assistant 
editor, and business manager are Publisher, Popular Science Publish- 
ing Co., Inc., 353 Fourth Avenue, New York, N.Y.; Editor, Charlies K. 
McLendon, 353 Fourth Avenue, New York, N. Y¥ Assistant Editor, 
Arthur Wakeling, Business Manager, Godfrey Hammond, 353 Fourth 
Avenue, New York, } That the owners are: Popular Science Pub- 
lishing Company, Inc., 5 Fourth Ave., New York Y. ; Stockholders 
of Popular Science — hing Company, Ine Mans sell and ( ompany, 45 
Wall St., New York, Y. ; Alice A Fisher, Greenwich, Conn. ; Oliver 
2 Cc apen, Bedford v ities, "s Y.; Noreen S. Capen, Bedford v illage, 
Y¥.; Robert Cade Wilson. 683 Springfield Avenue, Summit N 
ai la B. Wilson, 683 Springfield Avenue, Summit, N ; Marguerite nN. 
Cole, Round Hill Road, Greenwich, Conn.; Raymond "J Brown, 217 
Audley St.. So. Orange, N. J.; Irma V. Hammond, 163 Brewster Road, 
Scarsdale, N . 3. That the known bondholders, mortgagees and other 
security holders owning or holding 1 percent or more of the total amount 
of bonds mortgages, or other securities are: none. 4. That the two 
paragraphs next above giving the names of the owners, stockholders and 
security holders, if any, contain not only the list of stockholders antl 
security holders as they appear on the books of the company but also, 
in cases where the stockholder or security holder appears upon the books 
of the company as trustee or in any other fiduciary relation, the name 
of the person or corporation for whom such trustee is acting, is given; 
also that the said two paragraphs contain statements embracing afflant's 
full knowledge and belief as to the circumstances and conditions under 
which stockholders and security holders who do not appear upon the 
books of the company as trustees hold stock and securities in a capacity 
other than that of a bona fide owner, and this affiant has no reason to 
believe that any other person, association, or corporation has any 
interest direct or indirect in the said stock, bonds, or other securities 
than as so stated by him 
(Signed) Godfrey Hammond, Business Manager 
Sworn to and subscribed before me this first day of October, 1943 
Esther Eyl, Notary Public, Kings County, Kings Co. Clerk's No. 72, 
Regis try No. 4082. New York County Clerk’s No. 194, Registry No. 
163. (Seal) My Commission expires March 30, 1 








Asthma Mucus 
Loosened First Day 


For Thousands of Sufferers 


Choking, gasping. wheezing spasms of Bronchial Asthma 
ruin sleep and energy. Ingredients in the prescription 
Mendaco quickly circulate through the blood and commonly 
help loosen the thick strangling mucus the first day, thus 
aiding nature in palliating the terrible recurring choking 
spasms, and in promoting Beer breathing and restful sleep. 
Mendace is not a smoke, dope, or injection. Just pleasant, 
tasteless palliating tablets that have helped thousands of 
sufferers. Iron clad guarantee—money back unless com- 
pletely satisfactory. Ask your druggist for Mendaco today. 





_ Quickest, Easiest, Most Economical Way of Getting rresage Training! 


_. Do as most of the men in the Air 
-7 Forces did—learn Flight Theory, De- 
sign, Construction, Split-Sec- 
ond Recognition of imper- 
tant War Planes, by building 


sudsatmer CLEVELAND MODELS 


Deadly interceptor. 

Span 38°,”. C-D Mas- 
“CORSAIR” ter Kit SP-85.............. $4.00 : 
Navy fighter. Span Lockheed “HUDSON” Bomber 
30 3/16”. C-D Mas- - Used for bombing, fighting, recon- 
ter Kit SF-79.. 7 d- MUSTANG” (P-51Z) naissance. Called “Old Boom 


@ Tough, vicious fighter. oP ., erang’’ by British, for it 
ih : 16” SC-D usually comes back. Big 


mph. Span 27 3 -D Mas- 
ter Kit SF-91...... $3.00 SS 4934” span. C-D 
Master Kit SF-95 


36-in. industrial Training Models . $7 se 


P-47 “THUNDERBOLT” of Famous Wear Planes opene 
“Flying Battleship’. - Fi COBRA” 


000 ft. ceiling. Span 4 Build these big 3- Span 2514” 
Brennen ii. span models. | Master Kit’ SP-76...93- 
= ¢ beauty. 
: "Douglas SBD 


Kit 174: Messerschmitt Kit T78: Hawker ‘*Hurri- : ° 
cane’ “DAUNTLESS” 
Kit tre: Belt ‘Aira Kit TSS: LockHeed P-38 World’s hardest hit- 
« ee ° 
Kit erg SUtSS P40 Kit ‘ si mus: | owitpcat” 


“Helldiver” — “Ace of the Pacific’’ 
Navy scout bomber. Span Each mnie Kit, only $1.50 Span 2614”. C-D Mas- 
$3. 2 
C-D Master Kit SF-80 50 ter Kit SF-83 3. 00kit SF-s0. 


Huge 7-Ft. Super CONDOR Glider Soars for Hours 


Stronger, longer flights, more graceful lines, construction } ctmgt- 00 
fied. Easier than ever to build. Kit E-5019, only......... $}- 


4 














ae 5¢ for new 
No. 40 Catalog 


See your dealer first. If he can't 
supply you, order direct. Include 15c 
post-pack charge with ALL orders. 


Cleveland Model & Supply | Co., Inc. sears aireratt Since 91" 4508C116 Lorain Ave., Cleveland, Ohio 








Build a STURDY WORK BENCH fromcomplete EACH Cc 


| tion Popular Science working plan in Stanley Set No. 11. Includes 4 .°5* ,OF 
P ease Men 10 P | | other good plans. Now 14 Sets to choose from. a 5 


Monthly When Writing Advertisers || STANLEY TOOLS, °'. "21.2 pee wert 


PIPE CLEANERS WOT ESSENTIAL WITH 


MEDICOsnoxine 


The mouthpiece stays clean at all times, (C¥ 3SORBENT FILTERSS 
thanks to the patented 66 Baffle Filter which > 
retains flakes — slugs —and absorbs moisture. 
When Alter is discolored, it has done its job. 
Discard it and put in a fresh one— costs only 
ONE CENT. If moisture from tobacco causes 
slight accumulation in bottom of bowl, simply 
— —_ a awl Seon Sar to aoenes 
ree draft. ico Filter moking is clean 
— sanitary — mild, and unbelievably improves a pn pte 7 on oy 
taste and aroma of your faverite tobacco. 


Snrank MEDICO—STILL ONE DOLLAR WITH BOX OF FILTERS FREE! 


= RARAAMIAN EK ‘ et . 


OEIC 1. 


























Amazing new product 
gives Rust protection 


for THREE YEARS 


@ Rub on a thin cunting < of 

Puritan Rust-proofer; 
anything made of metal is 
positively protected against 
rusting for three years or 
more! More moisture-proof 
than several coats of paint! 
Costs just 98c at depart- 
ment and hardware stores, 
or write us for dealer's name. 
Puritan Chemical Company, 
Atlanta, Georgia, 


* For Automobiles * Power Tools * Farm Machinery 
* Lawn Mowers * Stoves * Guns * Rods and Reels 
,* Protects anything made of metal 


RUST-PROOFER 


Puriten Chemical Co* Atlanta, Ga 








1. UTILITY TRAINER—2 PLACE. 2. HIGH PER 
FORMANCE SOARING GLIDER. 3. PRIMARY 
GLIDER. 4. PRE-FLIGHT TRAINER. Engi- 
neered, carries registered numbers. Reason- 
able. Write for free 3-view prints 
CAL-AERO 
Dept. PS-D, 1829 W. G2nd St., Los Angeles 44, Calif. 











MEN, Feel Vitally Fit! 


centuries-old Hindu Secret stimulates entire 
restoring youthful pep trength and vigor in many cases 
fits assured on Money Back Guarantee. FREE information 
in plain, sealed envelope. Send name, address today to 


BASIC SCIENCE, 675 ELIOT, DENVER 4, COLO. 


Amazing 
sent 














_ 
saw filing with 
the Foley Automatic 
Saw Filer makes old 
sa : s 


cut like 
faster and better y< on] 

~ $3 an hour, No eye 
wehine f stl hand 
reular saws. No 

ed, delivery guar- 
m today 


FOLEY MFG. CO., 2 eee 


Please send FREE PL. WN om saw filing business | 


Name 
Laser ddress __ eee 


Buy Wer Savings Bonds and Stamps regularly. 


| 
| 
| 


> — 


PRECISION GAGE BLOCKS 


Indispensabie in inter- 
terchangeable manufac- 
ture, in testing and set- 
ting tools in check! ing 
micrometers, ULTR 
CHEX are now av silable 
in nine block sets as 
illustratec 
Every toolmaker nd 
mechanic can now afford 
gage 
now to 
turn out highly precise 
work, reduce rejections, 
save material 
The ULTRA-CHEX set 
consists “ 4 see 
a ty “o “yr”. 


se . 2°. 
enabling you to make 
up 231 combinations 
BECGME A BETT 


ER CRAFTSMAN BY ORDERING ULTRA-CHEX NOW! 
Price ro flat = 
OF GA 


Pri. 
FOLDER ‘‘THE USE BLOCKS" 


GEORGE SCHERR CO.) 2"3.2"".": 


New York 13, N. Y. 


y+ setiess flat. 
OR NEW 


menvaet a: 


£YNCRO Electric Jig Saws are helping to 
bomb the Axis by furnish'ng precision- 
made parts for bombers, tanks, sub- 
marines, guns, etc. After war, there'll 
be even more efficient syaese Electric 
Jig Saws ready 
for your peace- 
time home work- 
shop projects! 
Syncro Devices, Inc. 
65 a Ave. 


Dept. PS- 123 erndale 20, Michiga 





Here’s America’s biggest 10 POWER 
TELESCOPE value. Don’t confuse it with 
small, “‘weak-vision”’ telescopes. It’s 
precision made and measures full 16 
Focuses instantly on stationary or 
ng objects. Brings far away objects 
10 times closer. Clear—sharp—BIG as 
Life. You'd expect to pay up to $10.00 
for such power. Everyone should own 
& powerful telescope. Spot airplanes 
—identify distant objects, people, 
animals, ete. Valuable «to Air 
Wardens, Boy Scouts, Sailors, 
Sportsmen. tdeal for fights, ball 
Games, races, outdoor events. 
Enjoy front row seats from way 

back. 


SEND NOMONEY 


Just clip this ad and mail. 
Then pay postman only 
$1.49 plus few cents post- 
age on arrival. Use the 
elescope for 
without risk. 
aren't positively 
thrilled, return in 10 
days and we'll! re- 
fund your money 
in full. Supply is 
limited due to 
priorities. Soe 
rush your order 
today. 





FREE! 

Valuable 

Airplane 
Chart 


Free if 
you order 
Promptly 








AS 
" Mlinois Merchandise Mart, De Dept. 55, crite for tines 








fin ‘di VAt your finger-tips! 


Craftsheets 


—technical ‘know how’ that adds to your 
skill, saves time, prevents errors in your 


Home Workshop 


Here it is — Batch No. 1 of Delta Craftsheets, 32 
pages of clear, authoritative data from the world’s 
No, 1 maker of home power tools. Increase your 
knowledge, turn out finer, more “professional” work, 
faster and with fewer waste motions . . . Reprinted 
on heavy paper from The Deltagram, the magazine 
for home craftsmen, in a handsome loose-leaf binder. 
Valuable reference material Common Wire Nails — size 
Clear and practical to the last length, gauge, etc.; Tables of 
detail, Delta Craftsheets give Cuttin eeds; Counterbore 
you quick, eas, access to infor- Sizes for Cap Screws and Ma- 
—_ that — ae bl how to chine Screws, etc. 
produce work that marks you as Add to your Library 
an expert. They provide — in ‘These Craftsheets make an im 
inexpensive form—tables, charts, portant addition to your home 
and diagrams usually found only = workshop library, one that grows 
in high-priced fe even more valuable as addition« 
For example: al batches are issued. 
In Batch No. 1 you find a sheet You may order the binder of 
showing how to —— pulley the sheets separately. But for 
speeds, complete with examples permanent neatness and conven 
and diagrams. ience, we suggest that you order 
Another sheet shows how to both : 


tb. 
cut mitred 10%: for figures Fill out the coupon and mail 


having from 3 to 14 sides. it today with check, money- 
There are sheets on Shaper order, or stamps. Send prompdy 

Knives, Spark Test for Metals, to be sure of early delivery. 

Taper Turning—Setover Meth- HM-65 

od, Application of 3-Knife Cut- 

ter Head, Abrasive Disks (with 

table for selecting and instruc- 

tions on fitting), Standard Wood 

Mouldings, the Lathe Indexing 

Head, Types of Hinges (2 sheets), 

Layout Problems, and many others. 


Tables and Charts 
Included in this Batch of Craft- 
sheets are valuable tables and 
charts of hard-to-find informa- 
tion, such as: Speeds and Lu- 
bricants for High Speed Taps 
and Drills; Basic Thread Di- 
mensions and Tap Drill Sizes; 


Tear out and mail coupon today 


Editor, Deltacraft Publications 
THE DELTA MANUFACTURING CO. 
682N E. Vienna Ave., Milwaukee 1, Wis. 

I am enclosing : 
(C0 Batch No. 1 of Delta Craftsheets only_................... 
[C) Ring Binder for Delta Craftsheets = 
(0 Both Batch No. 1 and Ring Binder........................... 
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The Flying Lathes of the Air Corps 


One of the toughest jobs of the Air Corps Technical Service is to get 
disabled planes back into the air when they have been forced down in 
remote locations. No matter where the plane is grounded, skilled tech- 
nicians must get there quickly with all the tools and equipment required 


to make emergency repairs. 


Precision machine operations are sometimes required—so the Air Corps 
is prepared to fly a Precision Lathe wherever a plane can land. Packed 
in special, lightweight cases and fitted with accessories for doing a vari- 
ety of work that would surprise you, these flying lathes are an important 
part of the Air Corps’ emergency service equipment. 





We are proud that South Bend Lathes have been selected for this im- 
portant service — one of the many vital assignments that are keeping 
South Bend Lathes busy for the duration. 


SOUTH BEND LATHE WORKS 


SOUTH BEND, INDIANA LATHE BUILDERS FOR 37 YEARS 


Buy Wer Savings Bonds and Stamps regularly. POPULAR SCIENCE 
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Ages 18 to 45 
Home Fron 


This war calls for mechanical ingenuity in . 
factories and for scientific efficiency on the ba 
And mathematics is basic knowledge for all 
cal and scientific work. Thousands of mathe 
trained men are now needed for the war e} 


THE NATIONAL EDU 


now brings you this up-to 


PRACTICAL 


in 120 days—ata cea 


IN PEI 
Prepared by speciali: 


No LONGER need you shrink from the “bugaboos” 

matics! No longer need you stand aside while bett« 
men get all the “breaks” in your shop. No longer need 
“in the ranks" while mathematicaily trained men are gi 
service ratings. You can now learn how to put mathemat 
for you—how to use it for more rapid promotion, for a 
stand out from the crowd, for maximum service to you 
No previous training or elaborate schooling is required 
this brand-new simplified course in mathematics, 


Starts With a Review of Simple Arithmetic 
Takes You by Easy, Clearly Illustrated Steg 
Sample Problems to the Most Advanced Appl 


This series of lectures in PRACTICAL MATHEMATIC 
you in 14 periodical pamphlets, three each month—jus 
magazine—at no more than the cost of a magazine! 
contains a group of 20 to 30 lectures, with sample work 
lems, self-examinations and answers. 

The series starts right from the beginning with “refr 
sons in basic arithmetic, so that even if you awe done né 
mathematics since your school days, you will soon be i 
your studies. From here the Course takes you, one by or 
14 branches of applied mathematics. Each group contai 
divisions of each subject, under the directions of specia 
field. Every step is carefully explained, frequently revi 
clearly illustrated. No previous knowledge on your part | 
or taken for granted. Each installment includes a quiz-a 
supplement especially designed for self-education, so thi 
by yourself—without a teacher—you master every 
branch of mathematics in a period of 120 days or soom 


You Get Training In Actual Mathematical War P: 


This is not a dry, abstract, school-room course, but : 
training in the vita ponpemens of mathematics. You le; 
use mathematics in the design, production and operatic 
and projectiles. You learn how to use mathematics in aer 
navigation. You learn how to apply mathematics in 
mechanics, electricity, radio. You discover how you can 
matics for short-cuts in daily shop problems, in the lak 
all kinds of figuring. You discover that Algebra, Geome 
nometry, simple Calculus and other mathematica! sul 
from being mysteries, are simply ingenious methods f 
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ONLY 25c TO START—STO 


See Inside of This Cover for More Details 





< 
Learn Mathematies 
in 120 days at Home 


in periodical form—at amazingly low cost—with 
these distinguished experts from leading universities 


General Editor: DR. REGINALD STEVENS KIMBALL, B.A., 
A., Ed. M., Ed. D., New York University 


M.A., , 
NORBERT WIENER, A.B., A.M., Ph.D., Mass. Inst. of Tech- 


nelogy 
EDWARD KASNER, B.S., M.A., Ph.D., Columbia University 
a LYNE DINES, A.B., A.M., Ph.D., Carnegie Inst. of Tech- 


nolegy 
JAMES McGIFFERT, C.E., A.B., A.M., Ph.D., Rensselaer Poly- 
technic Institute 


DAVID RAYMOND CURTISS, A.B., A.M., Ph.D., Northwestern 
University 

ROBERT BAKER, Stevens Inst. of Technology 

RALPH P. AGNEW, Ph.D., Cornell University 

LAWRENCE M. GRAVES, Ph.D., University of Chicago 

RALPH A. HEFNER, B.S., M.8., Ph.D., Georgia School of Tech- 


nology 
KARL MENGER, Ph.D., University of Notre Dame 
O. K. BOWER, Ph.D., University of Lilinois 
WM. W. MICHAEL, B.S. in C.E., Calif. Inst. of Technology 


only 25 cents starts you! 


Read inside of this cover, then mail attached coin-card with 
only 25 cents. You do not agree to pay for the entire series of 
PRACTICAL MATHEMATICS Lesson-Groups unless you desire to 
do so. You can let the Lesson-Groups come to you as long as you 
please, and STOP WHEN YOU PLEASE. All you agree to do is to 
pay a quarter for the first group of lessons. We rely entirely on 
the merits of this course, and are confident that its value will be so 
ebvious to you that you will want to complete it. 
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CUT OUT AND MAIL THIS} 


FORM WITH ONLY 25c 
for your first PRACTICAL MATHEMATICS 


Fold Along This Line 


USE THIS HANDY COIN 
HOLDER. Simply push open 
the perforated lines in the 
circle at the right and slip 
a quarter under the band 
thus formed. Place card 
with coin in envelope and 
mail at once. 








Put o quarter 
under this bond 


Fold Along This Line 


NATIONAL EDUCATIONAL ALLIANCE, INC., 
Dept. S012, 3; West 47th Street, New Yerk 19, N. ¥. 


For the enclosed Special Introductory Price of only 25c, please send me 
id the first issue of PRACTICAL MATHEMATICS containing the 

rst group of lectures on Arithmetic, Algebra, Advanced Algebra, Plan@ 
Geometry, Solid Geometry, Trigonometry, Calculus, Mensuration, 
arithms, and the Mathematics of Mechanics, Chemistry, Navigation, 
Aviation, ete.—and enroll me for six months at a total cost guar 
teed not to exceed $5.70 for the entire balance of the series. As outlin 
you may send me PRACTICAL MATHEMATICS every ten days at the 
rate of 35c per irsue, or 3 issues for only $1, until I give you notice to 
cancel my enrollment. For convenience in bookkeeping, you may bill 
me once a month for such issues as I receive 


It is understood that I may cancel at any time and pay only for issues 
actually received. 





(Please Print in Block Letters) 
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POPULAR SCTENCE, DECEMBER, 1948 
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x Mathematic 


Ages 18 to 45a 


Home FrontA 


This war calls for mechanical ingenuity in America’s 
factories and for scientific efficiency on the battlefront. 
And mathematics is basic knowledge for all mechani- 
cal and scientific work. Thousands of mathematically 
trained men are now needed for the war effort. To 


THE NATIONAL EDUCATI 


now brings you this up-to-date 


PRACTICAL M 


in 120 days—at a cost o 
IN PERIODICA 


Prepared by specialists fra 


No LONGER need you shrink from the “bugaboos” of mathe- 

matics! No longer need you stand aside while better qualified 
men get all the “breaks” in your shop. No longer need you be lost 
“in the ranks” while mathematically trained men are given special 
service ratings. You can now learn how to put mathematics to work 
for you—how to use it for more rapid promotion, for a chance to 
stand out from the crowd, for maximum service to your country! 
No previous training or elaborate schooling is required to master 
this brand-new simplified course in mathematics, 





Starts With a Review of Simple Arithmetic and 
Takes You by Easy, Clearly Hlustrated Steps and 
Sample Problems to the Most Advanced Applications 


This series of lectures in PRACTICAL MATHEMATICS comes to 
you in 14 periodical pamphiets, three each month—just like any 
magazine—at no more than the cost of a magazine! Each issue 
contains a group of 20 to 80 lectures, with sample workaday prob- 
lems, self-examinations and answers. 

The series starts right from the sqpaning with “refresher” les- 
sons in basic arithmetic, so that even if you have done nothing with 
mathematics since your school days, you will soon be at home in 
your studies. From here the Course takes you, one by one, into the 
14 branches of applied mathematics. Each group contains 20 to 30 
divisions of each subject, under the directions of specialists in the 
field. Every step is carefully explained, frequently reviewed, and 
clearly illustrated. No previous knowledge on your part is expected 
or taken for granted. Each installment includes a quiz-and-answer 
supplement especially designed for self-education, so that working 
by yourself—without a teacher—you master every important 
branch of mathematics in a period of 120 days or sooner. 


You Get Training In Actual Mathematical War Problems! 


This is not a ary. abstract, school-room course, but a practical 
training in the vital applications of mathematics. You learn how to 
use mathematics in the design, production and operation of guns 
and projectiles. You learn how to use mathematics in aerial and sea 
navigation. You learn how to apply mathematics in chemistry, 
mechanics, electricity, radio. You discover how you can use mathe- 
matics for short.cuts in daily shop y= in the laboratory, in 
all kinds of figuring. You discover that Algebra, Geometry, Trigo- 
nometry, simple Calculus and other mathematical subjects, far 
from being mysteries, are simply ingenious methods for solving 
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ONLY 25c TO START—STOP WH 








Are You Deferred? Wondering whether 

your present job will hold out? Whether 

your work is contributing anything to the 

war effort? Whether you may be drafted 
4 under new emer- 
gency laws for 
q war work? One 


of your best safe- 
guards is to ac- 
quire NOW the 
basic knowledge 
of mathematics 


‘ally Trained Men * Pea: 
id Over-for America’s 
ND Fighting Fronts! 


the near future. 
serve your country, to qualify for a bigger job, 
bigger responsi es, bigger opportunities—in the 
factory, in the army, navy or air force—learn math- 
ematics! Now you can master mathematics at home— 
in your spare time—easily and quickly—at low cost! 


ONAL ALLIANCE, INC. 


home-study lecture course in 


ATHEMATICS 


fonly 35e¢ a subject! 
L FORM 
ym leading universities 


mysteries. By devoting an hour a day to study, you will - , 

soon find yourself absorbing the essentials of mathe- ” 

matics with an ease and enjoyment you never thought 

possible! The Course will make clear to you many 

problems that have often puzzled you. You will find it a Lecture 
my gy the kind of a job —— “= -y will ——— 

come to you for explanation and advice—the a ~ <a 

kind of a job that means a real future! a ‘ Groups 


How Is the Low Cost Possible? :, Covering These Subjects 


OrdinarilyaCourse of this scope Basic Arithmetic Mensuration and @iffer- 


would cost hundreds of dollars } Advanced Arithmetic coation taath. 
and take years at college. But ms of numbers shop; Construction En- 
the need and demand for mathe- Elementary Algebra gineering 

matical training is today wide- . Applied Math.—Heat— 
spread and urgent—so urgent EVENtEd Algebra Chemistry 

that all precedents of high cost Plane Geometry Applied Math. — Elec- 
and lengthy study have had to be Solid Geometry tricity 

drastically revised. The National ; Applied Math. —Navi- 
Educational Alliance, with its re- Trigonometry gation— Aviation<~Mili- 
sources and experience in bring- (also ey ery of tary—Gunnery, 

ing education to the millions, is triglog”’ tables) General Application and 
the one organization eminently ma Calculus Index 

qualified to make this great under- a Extra Added Feature: Business Mathematics 
taking possible. It has gathered a - (Accountancy, Finance, Statistics, 
faculty in mathematics from Amer- J , = Inventories, etc.) 

ica's leading universities—each a oe ACH issue is packed with drawings, dia- 
specialist in his field (see list - ~~ y 2 grams. sample problems with ee per. 
er side of flap)—to prepare the les- 3 esting, practical quizzes elf- —every- 
sons in this edna course. And it thing you need to teach age 5 A nee issue 
he ized this course so that it be will be mailed on the 10th, 20th and last day 
has Organizec ‘ a ‘ of each month. This course in mathematics if 
comes to you in convenient install- wre will be covered in its entirety in little more ’ 
ments—like any magazine—at no ' ; than a 4 months subscription. You can, of , 
more than the cost of a magazine! course, take as much time in extra study as 
Think of it—a practical easy, short you wish, after you have received all the 
course in mathematics at the cost of a ; ye a x 0 | ~ a4 
magazine subscription — the greatest : in cour mathematical erebiemne for years to 
bargain in the educational world! see * ae come! Important! Aside from your original 
order form on other side of flap. Na- ' 25c payment, the total cost of the entire 
tional Educational Alliance, Dept. P series is guaranteed not to exceed $5.70. 
8012, 37 W. 47th St., New York 19, N.Y. 
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BINATION OF THE WORLD'S BEST TOBACCOS i+ 


STRIDES AHEAD in Mildness, Better Taste ond 
Cooler Smoking because aremade * 
of the world’s best cigarette ..-plus the /, 


AND HERE THEY ARE... again in the cheerful 
Chesterfield Christmas Red- the cigarette gift that SATISFIES 
with the best in Smoking Pleasure. 


Copyright 1943, Liccert & Myeas Tosacco Co 





